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N, N- V?- t -Zff-jx^r ^ >:^^i/y^y'i3j\^^i}^mi 

y^v'yu (g a 1 V i n o X y 1) y ^) —y fV^(r> 
^'^f^iy^)-y^yi3)V^m\'^X\>m\:^fl\\ 
[0 0 4 3] }L^yi/-fj}yy^^y\^:y^mtyi>^f^^ 

%m\h(oK^^^m^i^m^mmhfi^x{^U'^^^ 

vifmi'^Mznx.. yi^iJf^m^mo. i'-io^>'U 
[0 0 4 41 y^ytiJ\^m^mt\.x\%. m^(D\t^mi: 

m.m'T^^tfi^x^^iiK m-g^ma^#TT\ y^ji^;\^ 

;^-:^iyv?:;&-^^- fc*;^ (4 - t ->^^/i'^>i7 d-^ 

V\ /'?-:t=¥>'KO«;t>!3JCTyfcr^>ry>^f- 
h y ;v(DX 5 f^yi>'^^v%±\Sc.rVit^^m<r>yi;^ 

[0045lMacromolecules 199 
5, 2 8, P. 2 9 9 3-e«&$tlTV^5<fcp(c:. 

[0 0 4 61 

[{bil 
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I0 0 4 7J ±.m(D=^h^^\yh*it^^^J:t^<Dyi/:^t3/i^ 
v\ 

[004 8] ^<Dm^^W)y i^i^ji^m-^xit. ^m^^^ 

C6H5-CH2X. CgHg-C (H) (X) CH3. Cg 

H5-C (X) (CH3) 2 

R'-C (H) (X) -C02R^ R^-C (CH3) 
(X) -COgR^. R^-C (H) (X) -C (O) 
R^ R^-C (CH3) (X) -C (O) R^ 

R'-CeH^-SOgX 

10 0 4 9] mi-^Wiyi^:^^i-&^(Dmm\tLX. m 




[0 0 5 01 r/^'^r:^y^S^r^^i-^^^/^Dyv^bife<^: 

R^R^C (X) -R^-R^-C (R^) =CH2 (2) 
(^4^. R^'liTfc^. R*. R^lt* 

{cmfSLtzh<0^ R^\t. -C (O) O- 

m) . -C (O) - (^hS) . ^fctto-, m-, p 

-:7a::^uyS. R^J^S^^^. ^fcJ:i^^^l-2 
0 CD 2 (O^ffiST* 1 <@£Jl±<?)^— x/WS-o ^-^Az-Cl^^ 

gmSR^ R^(O^(^0ij^LTIl. tK^. :n 

[0 0 5 11 -S^^ (2) T'^^tt5. r/vy^/i'SSr 

XCH2C (O) O (CH2) „CH = CH2^ H3CC 

(H) (X) C (O) O (CH2) „CH = CH2. (H3 
C) 2C (X) C (O) O (CH2) „CH = CH2. CH 
3CH2C (H) (X) C (O) O (CH2) „CH = CH 

[0 0 5 21 
[{b2l 

ci 

^^-''n^C02(CH2)nCH=CH2 
X 

n»i:0'-2 0<DmSO 
XCH2C (O) O (CH2) „0 (CH2) o,CH = C 
H2> H3CC (H) (X) C (O) O (CH2) „0 (C 
H2) „CH = CH2. (H3C) 2C (X) C (O) O 
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(CHz) „0 (CH2) „CH = CH2. CH3CH2C 
(H) (X) C (O) O (CH2) „0 (CHg) „CH = 

[0 0 5 3] 

[fl:3l 




C02(CH2)irO-(CH2)sCH=CH2 

n«:l'-2 Ot^SS. m«:0^2 0<DSa) 
o, m. p-XCHg-CgH^- (CH2) „-CH = C 
H2> o, m, P-CH3C (H) (X) -CeH^- (C 
Hj) n — CH^CHgx o, m, p— CH3CH2C 
(H) (X) -CgH^- (CH2) „-CH = CH2. 

11110-2 0<OSSc) 
o, m. P-XCH2-C6H4- (CH2) n-O- (C 
H2) „-CH = CH2. o, m, P-CH3C (H) 
(X) -CgH^- (CH2) „-0- (CH2) „-'CH = 
H2C = C (R^) -R^-C (R'*) 
(^^. R^ R*. R^ R\ Xttiietd^C, R 
m.m^^. -c (O) O- . -c 

(O) - (-JrhS) . *fcfi:. m-, p-^m^ 

yB^i)^f^mt^tlX\^^^(DX\ R^<!:LTC (O) O 

(o) OS. c (o) :7ai^u>'Sd5»*Lv\ 

[0 0 5 41 (3) <^<k^®?4rAft«Jl-«^-r5 

CH2=CHCH2X. CH2=C (CH3) CH2X. C 
H2=CHC (H) 



(X) CH3. CH2=C (CH3) C 



(H) (X) CH3 
CH2=CHC (H) (X) C 
(H) (X) CH (CH3) 2. 
(X) 



CeH5> 



CH2=CHC 



(X) (CH.) 



CH2=CHC (H) 
(H) (X) CH2C 



CH2. o, m. P-CH3CH2C (H) (X) -CgH 
4- (CH2) „-0- (CH2) „CH = CH2. 

nJll-'2 0<^SS:x mil 0-- 2 0 (OSS) 
o, m, P-XCH2-C6H4-O- (CH2) „-CH 
= CH2. o. m, P-CH3C (H) (X) -CgH^- 
O- (CHg) „~CH = CH2. o, m, p-CHgCH 
2C (H) (X) -CgH^-O- (CH2) „-CH = C 

11110—2 o(Dm^) 

o, m. P-XCH2-C6H4-O- (CH2) „-0- 
(CH2) „-CH = CH2. o, m, P-CH3C (H) 
(X) -CeH^-O- (CH2) n^O- {CH2) 
H = CH2. o, m, P-CH3CH2C (H) (X) - 
CgH^-O- (CH2) „-0- (CH2) „-CH = CH 

-/e^ (3) x^^ix^it^mm^fbtih, 

(X) -R«-R^ (3) 

gHg. CH2=CHCH2C (H) (X) -COaR^ C 
H2=CH (CH2) 2C (H) (X) -COgRx CH2 
= CH (CH2) 3C (H) (X) -CO2R. CH2=C 
H (CH2) (H) (X) -COgRx CH2=CHC 
H2C (H) (X) -CgHs. CH2=CH (CH2) 2C 

(H) (X) -CgHs. CH2=CH (CH2) 3C 

(H) (X) -CeHg, 

[0 0 5 5] r/^'>^r:=-y^g>^Wt"5>'^pyWb:^/^'3^^^rl 

0-, m-, p-CH2=CH- (CH2) n-CgH^- 
SO2X, m-, p-CH2=CH- (CH2) „- 

O-C6H4-SO2X. 

nll0-2 0coS») ^Xh^o 

[0 0 5 61 ±fB^1SI4iy!J/i-S<^Wf 5W«/-Dy:/ 
imti.xitmm^^n'r. ^x.i^-«^ (4) {ctt^ 



(4) 



R^R^C (X) -R®-R^-C (H) (R^') CHg- [S i (R®) 
O] „-S i (R^^) 3., (Y) ^ 
(S:^'. R\ R^. R^. R^ R^ Xll±EJC|^i:, 

R^ R^^ll. V^-ft^t>^^^l'-2 0<or/W:^/^S, 



(Y) 



ry-zi^g. Ty/v^^/i^s. ^fcn (R' ) 3S io- 
(R' n^m^i--2o<Dim<o^ity^mmxh<^x. 



fcflR'°3ii5 2(ii^±#^Er5<t#. ^flh\t\^'-Xh^ 
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--efeoTt>J:<. ^/jroTV^Tt J:V\ a HO, 1. 
2, ^fcfia^r. ^fc. bf^O, 1, :^fcft2^^-ro 

-iK^ (4) <D{fc^^^:i:**:6^i:i«?t|^-r5/ibff. 

XCH2C (O) O (CH2) nS i (OCH3) 3. CH3 
C (H) (X) C (O) O (CH2) „S i (OC 
H3) 3. (CH3) 2C (X) C (O) O (CH2) „S i 
(OCH3) 3. XCH2C (O) O (CH2) nS i (C 
H3) (OCH3) 2. CH3C (H) (X) C (O) O 
(CH2) nS i {CH3) (OCH3) 2. (CH3) 2C 
(X) C (O) O (CH2) „S i (CH3) (OCH3) 

XCHgC (O) O (CH2) nO (CH2) „S i (OC 
H3) 3. H3CC (H) (X) C (O) O (CH2) nO 
(CH2) „S i {OCH3) 3. (H3C) 2C (X) c 

(O) O (CH2) nO (CH2) „.S i (OCH3) 3. C 
H3CH2C (H) (X) C (O) O (CH2) „0 (CH 
2) „S i (OCH3) 3. XCH2C (O) O (CH2) n 
O (CH2) „S i (CH3) (OCH3) 2- H3CC 
(H) (X) C (O) O (CH2) „0 (CH2) i 
(CH3) (OCH3) 2. (H3C) 2C (X) C (O) 

0 (CH2) „0 {CH2) „-S i (CH3) (OCH3) 
2. CH3CH2C (H) (X) C (O) O (CH2) „0 

(CH2) „-S i (CH3) (OCH3) 2. 

1~2 0<DSS. m\tO'^2 0<Dm^) 

(R'°) 3-a (Y) aS i - [OS i 
R^) -R^-C (R^) (X) -R^- 

(*^. R^ R^ R^ r\ r«. R^ r^^ a. 

b. m. X. Yfl±fS(::|^i:) 

(CH3O) 3S i CH2CH2C (H) (X) CgHs. 

(CH3O) 2 (CH3) S iCHaCHaC (H) (X) 
CgHs. (CH3O) 3S i (CH2) 2C (H) (X) - 
C02R> (CH3O) 2 (CH3) S i (CH2) 2C 

(H) (X) -CO2R. (CH3O) 3S i (CH2) 3 
C (H) (X) -CO2R. (CH3O) 2 (CH3) S i 

(CH2) 3C (H) (X) -C02R> (CH3O) 3S 

1 (CH2) 4C (H) (X) -COgRx {CH3O) 2 
(CH3) Si (CH2) 4C (H) (X) -CO2R. 
(CH3O) 3S i (CH2) gC (H) (X) -CO 

2R. (CH3O) 2 (CH3) S i (CH2) gC (H) 
(X) -CO2R. (CH3O) 3S i (CH2) 3C 
(H) (X) -CeHg. (CH3O) 2 (CH3) S i 
(CH2) 3C (H) (X) -CgHg. (CH3O) 3S i 
(CH2) 4C (H) (X) -CeHg. (CH3O) 2 (C 



o, m. P-XCH2-C6H4- (CH2) 2S i (OC 
H3) 3. o, m, P-CH3C (H) (X) -CeH4- 

(CH2) 2^1 (OCH3) 3. o, m, P-CH3CH2 
C (H) (X) -C6H4- (CH2) 2S i (OC 
H3) 3. o, m, P-XCH2-C6H4- (CH2) 3S 

i (OCH3) 3. o. m, P-CH3C (H) (X) - 
CgH^- (CH2) 3S i (OCH3) 3. o, m, p-C 
H3CH2C (H) (X) -C6H4- (CH2) 3S i (O 
CH3) 3. o, m, P-XCH2-C6H4- (CH2) 2 
-O- (CH2) 3S i (OCH3) 3. o, m, p-CH 
3C (H) (X) -C6H4- (CH2) 2-0- (CH2) 
3S i (OCH3) 3. o, m, P-CH3CH2C (H) 

(X) -CgH^- (CH2) 2-0~ (CH2) 3S i (O 
CH3) 3. o, m. P-XCH2-C6H4-O- (C 
H2) 3S i (OCH3) 3, o, m, P-CH3C (H) 

(X) -CgH^-O- (CH2) 3S i (OCH3) 3, 
o, m, P-CH3CH2C (H) (X) -CgH^-O- 

(CH2) 3-Si (OCH3) 3. o. m, P-XCH2 
-C6H4-O- (CH2) 2-0- (CH2) 3-Si (O 
CH3) 3. o, m, P-CH3C (H) (X) -C6H4 
-O- (CH2) 2-0- (CH2) 3S i (OCH3) 3. 
o, m, P-CH3CH2C (H) (X) -C6H4-O- 

(CH2) 2-0- (CH2) 3S i (OCH3) 3. 

[0 0 5 7] ±ie^i^^v-y/ws^wr5^«^^ny> 
i\Lmt\^x\^^h\^. -is:^ (5) -e^$iL^«itSrW 

(R^) 2-b (Y) J „-CH2-C (H) ( 
-R^ (5) 

H3) S i (CH2) 4C (H) (X) -CeHg. 

HO- (CH2) n~OC (O) C (H) (R) (X) 
/U^Jl^m. nttl~2 0(DS») 

H2N- (CH2) n~OC (O) C (H) (R) (X) 

(St. xnmm. ^m. -^tz^B^m. R\t^mmi- 
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yU^/V-S. n 14 1 ~ 2 0 <OSft) 
[00 59] 

[fl:4l 



o 

L> (CH2)fi—0— HsY-' 



yV-:3E-/WS, n 14 1 ~ 2 0 (OSS) 

fcfelctt. 2o£A±<ora*&;^«rl$o*«y>By>fl:i&, 

[0060] 
[fk5] 



CH, CH, 
<W>M>-X— CH-C,H4-CH— X 



CH3 CH3 
I I 

o^P- X— C-C6H4— C 

CH3 CH3 



H H 
I I 

X— C~(CH2)s-C X 

I I 
CO2R CO2R 



CH3 CH3 
X-C-(CH2)„-C— X 
CO2R COgR 



H H 
I I 

X— C— {CH2)n-"C ^X 

I I 

COR COR 



CH3 ^ 
X-C""(CH2)„~C 



CHa 



I 

COR 



COR 



yt^^'^S, n»0-2 0«!)fift. X»fift. Aft. ^itil^Om 



CH3 CH3 

X-CH2-C-CH2-X X-CH-C— CH-X X-C — C— C— X 
II I n I I u I 

O CH3O CH3 CH3O CH3 



{00 6 1] 



CgHs CgHs 
X-CH-(CH2)„-CH-X 
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9 o 
0 II 
X— CH2-C-0-(CH2)„-0-C-CH2-X 



CH3O O CH3 

X— CH-C-0-((»y„-0-C-CH— X 



X— C — C-0-(CH2)„-0-C-C ^X 

CH3 CH3 

(^4>. n»l-2 0(0fi». x»JSiR. AiR, ^itUBOm 



X— CH2-C — C— CH2-X 
II II 

o o 

CHs CHa 

X— c — c— c— c — ^x 
i II H I 
CH3 O O CH3 



9H3 



X-^CH— C— C— CH— X 
II II 

o o 



o 

II 



o.in.p- x~-CH2-C-0-C6H4-0-C-CH2-X 

CH3O O CH3 

I II 11 I 

ojnjpr- X— CH-C-O-C6H4-O-C-CH— X 

CH3O O CH, 
o.iap- X— C — C-O-C8H4-O-C-C X 

CH3 CH3 
ojnw- X— S02-C«H4-S02-X 



10 0 6 21 r<Dfi'g^tC:feV>TfflV^6>tt'5fc*^y^^^y 

[0 0 6 3] m^mmt Lxm\^^hti^m^^mmt^t 
mitf^-m. ^itm-m. B^it^-m. i^r>it^- 

iy/\^RXf^(Dmmt^. 1, 1 0-7ai:hVbn yv^tjt 
^;\^i^:3L^\yyhDr^>. ^^i^yt^/UhV :^ (2- 



e)lCiJ^bV>iatt^ft. N, N, N' , N" , N" ^ 

(RUCI2 (PPhg) 3) t>«JS^^ Lr^H-cfc^o 

Id, 2«<Z)ft(Otr>^ hy7i«i=i/P*::^:7>f >^^«c (Fe 
CI2 (PPhg) 2) > 2«<D::^>;/'^/K7)trj^ y'oi 

c=./W7}>;^:7>r>^«^ (N i c 1 2 (P P hg) 2) ^ & 

(NiBr2 {PBU3) 2) ttSEi: b-c»a-e*> 

1 0 0 6 4 1 m^\tmmm'^tz\t^m<Dmm^xrffj: o 
^tt^x^^. mm(ommt\.x}tX^ -0"^:^^ hyu^i 

z^'n/^y-zK ^^rfn 
/K n-:/f-/^r>'W=»— t e r t -:/^/UT 
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[0 0 6 51 ^fc. M'g'riot:-'2 

OOt:ofiH-C?T5rt)&5-Ct. »*L<«:5 0'-1 5 
0"tt?*)5o 

[0 0 6 61 *^§^^o©:^^^i57e;^:«7/v^fi^i;:{i. vNi^ 

f^. Cu (I) LTffiVNyh^coCu (I r ) 

i^^^-^^ffi-r^ffi-efc^ (Ma c r omo 1 e c u 1 
es 199 9,3 2,287 2#M) o 

2f@«±3. sm&sTx^h^o 

- [S i (R^) 2-b (Y) bO] „-S i 

^^1*6-2 0 (Dry -/US. iKm^7-2 0 
OTy/U^/^S. *fcJ:i (R* ) 3S i O- (R* \tm 

^hV:t/^^:^yiy^^iy^^7T^L. R^*fc{iR'^;65 2 

Y;65 2i@t^±^^Sf 5i:#^tLf?HI^--efcoTt> 

i:<. ^>^<^oTv^x^>c^:v\ atio, 1. 2. ifcus 
Sr. bUO, 1, *;fcr±2^^i-o mHO-ig 

[0 0 6 91 *n7K5>«ttSt LX^s ittx^ti. tK^S 

"f-. T^vzi^i/^^ ri^J\^ir^i^m. ^h^v/p^-h 
T ;\^^=^jV:^^i/mfS:^(D-m\z^m^^X\^hm 



1^t6S(Z>/i?« < ^ t> 1 fitt5>^«(D*fflJcfeS r ^ ds» 

[006 71 ±IE^^<4i/ y /wS$r5>^^^llgtc/>?S < i: 

^m'g^^^^8^3g1-5*'i£^l, «f^¥3 - 1 4 o 6 

^¥4-5 54 4 4*PI¥6-2 1 1 9 

2 2f-42ja^lcM^SttTV>5o Ld*t/^dS^wtt?><^ 

^W:Xh^<Dx\ nhfi^m^t^^. ^m^iy^v^i^m^ 
itnmm\^^m^x^^mmmc^'r^-:^x\ mw/m 

v^i»J^X^>^«*«tc|i^1Stti/y /uSSr^t-rs ir-y^* 

[0 0 6 81 &.T{czfib(Dt;mm{^-:>\^^xmmi-^o 
%@ttvy/i^s 

*:*?g<©a5«H4i^y/uS^LTIl. (6) ; 

(R'°) 3-. (Y) « (6) 

[0 0 7 0] ^A^mi^m'^T^mmn. 1 fac^-y^r ^igi 
S^55i5<Stt>^y/uSl'tc2m±3e^1-5S^i;itt. 

v'y/wS^?g^i-S>5r^^J!S^fi:HajeJL±T-fe-5^^ ^> 

fi. 2 0mT'C*>5ri:;i>W*U\ ^<tc, -jRS 
(7) 

-S i (R^^) 3-. (Y) , (7) 

(^i'. R'^ Y. a\mmtm\:^o ) x^^ti^^^m 

[0 0 7 11 #^c:pg^^i^tL/^^,^;65, mit&^^ 

[0072] roip ^.f^isiii^ y /us^w-r^> i^^/i^ 
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zy^mm) tx2m(oh(o (w^tfi^y h^^e^iES) x 

[00 7 4] mz.^. Ytm-<om^^ at^^X^^Ht'Y 

[ 0 0 7 5 1 . ms'^mmmmc x r> mm^i^ y 

[00 761 ^miSii^ ]} yixSSr/>4 < ^ fc 1 fi^t^ If 

(A) T/W'Jr^/US^Sr/i^Ti < ^ t> 1 B^t^ t*:=^/l-mfi 

H2C = C (R'^) -R'^-R'^-C 
(^4^. R*^lt*^*fcft7«^/^S^^U. R'^\t-C 
(O) :*fc«o-, m-, p-:7a: = U':/SSr^ 
U R'^fluiL^ie^. *ybtl^^ai-'2 0 6D2ffi<D:t 

v\ r^^jItK^. *fcJii^^S:i-'2 ooT/u^/i-S. 
^^S: 6 - 2 0 (DT y ->'l-S*:fclt^^» 7 - 2 0 (OT 

[0 0 7 91 (A-b) y tfv^y v?;?7/uS^{-J:t) e 
M*C- (R'«) (R'^) -R2^-C 
(^if. R*^H±l2l;if^i:. R'^ R^^«:i:tfc;<;/w^ 

1-1 0(^2 fliOW«S^^L. Iffl 

R'^ R*^<0®^K3IS^Lrtt. -CO2R. -c 
(O) R:feJ:l/-CN<D«5g$:WrSt><^:65i|$(c»*L 

[00 8 21 (A-e) 



(B) 7K»s«r'>*< t> 1 e^-r-s \f=^/\^^m^m^ 

ic. i^^^fcm^(Dr/i->$rc^/i.s<b?gfi5tti/y/i.s 

tc. ^isttv'y/i-s^r^'r^affi^ibS'j^ffi^^-^:^^ 
(E) si^;;tto^sv^^^-/^Dy>S'&sr/>/<^< <h 1 1 

[0 0 7 71 (A) o:^ifc-Cfflv^sry^'^rn/^S^/l;►/j: 

[00781 (A-a)7 e^:«7ywfi'g^tc J: 9 brc^/i-^a 
^t^i^^i-^m^. «yx.«TiBco-«:^ (9) ^;:^ff 

(R*"^) =CH2 (9) 

grS^o^y^-tD^JESJii^Tgti. 05;tJfl, 5-- ^:^'y- 
1, 7-:t^^i^3i>', 1, 9 

[00 801 (A-c) s^Stt<^^Sv^^^-/^DyvJg 
y h y >^^/w^. r y /i- h y 

[0 0 8 11 (A-d) SlCtt<Oi^V>^^-/Nny>^^ 
(R^^) =CH2 (1 0) 

[0 0 8 3] (A-f) S:^Stt<Dii5V^^^-/^ay>Jjg 

jft^ (1 1) (1 2) lc^^ix^J:p/iT/w>!r 
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HgC-C (R'^) -R^'-O-M" (1 1) 
(^^J. R'^ M^ttiietcf^Co R^'«:K^S:l-2 
0 <D 2 fflC>W«8S-C 1 fflK±<^^-"X>'^j|g'&Sr^A/-CV^ 

H2C = C (R^^) -r22^c (O) O-M* (12) 

/cn^^& 1 - 2 0 <z) 2 ffio*»ST* 1 fia±<^)^-x 

[0 0 8 41 ±3^0K^.tt^^igV^^^-/^^yvje'g'^ 
[0 0 8 5] *fcryw^=./uSSr'>/i?< 

(A-g) 'rhV^J>^:^ h^i^h^(DXo^J:M&^Yfm^ 

[0 0 8 61 (A-h) r y/i->r yv^r^— h^<^r/w 

H- [S i (R^) (Y) „ 
{^^. R^ R'°ll. v^-ftlt^^»l'-2 0or/^ 
^/i-S. ^mi^ 6 - 2 0 or !; ~ywS. j^lglS 7-20 
<Dry/\^^/\^m. "^y^ll (R' ) 3S iO- (R' W:^ 

^^1-2 oc^iffi(7)i^{t:7k^S-e*?or, 31@(^r' 

S hy:*-/i-;?//->n^i^SSr^L. R^*fc(lR'°;as 2 

L. Yd5 2<@Eil±#iE-r'5<!:t-^:tie)HI^~T*)oTt> 
J:<. S*oTV^-Cti:V^o attO, 1, 2, -tftlts 
bflO, 1, ^it\t2^7]k'^o mllO-lO 

rtt(>t Kov/7^-ft^ifei<o*-e<>. 1#tc:-«S; (i 

4) 

H-S i (R^°) (Y) , (14) 

(^*. R'^ Y. a^mmcmc) x-^^ti^^m\^ 

[00 921 ±ffi<^S5<Stt V y /WS^W-t 5 t Kd 



(0 0 8 71 (A-i) U^) r^])j\y^^u]) y<D 

[0 0 8 81 (A-j) ri^])jvm^(Drj\^^=^j\^m^ 

[0089J >jcB^-Cd: (A-a) (A-b) (D^^f^ 

(A-b) <^*&;65^^{ci»^UV\ 
(0 0 9 01 S^&tt(^S5^^^5R-/^Dyv3fe^Sr{i^*< 

J:»9S^T-fo5;*i;6-e) (A-f) (D^mt^^ 
(0 09 11 ^fc. ?gffitti/y/^SS:^i-5fc Kn->/7 

-r<b. (1 3) -QTT^^fi^it^mmTT^^fx^^. 

■Si (R^°) (Y) , (13) 

i-iruy^i^^W. (0) -v^lf:^./^^ h7 7« 

««l<^«y.b Uri^. RhCl (PPh3) 3, RhC 
1 3, R u C 1 3, I r C 1 3, F e C 1 3, A 1 C 1 3, 
P d C 1 2 • H2O, N i C 1 2, T i C ! ^^fi^mfhfh 

[0 0 9 31 (B) io^XI (A-g) (A-j) (r>:)j 

[0 0 9 41 (B-a) 7>^:;^7/^M'&t;lJ;»3 if^yw^fi 
^flcSr-^^t-SKic. fi»lx.lirTffico-«^ (15) 

S^eN:J$o^b'g^ifeS:^2(0^/-v-^ fCKJ&^-fr'S 
H2C = C (R") -R*®-R^®-OH (15) 

(^4^. R^\ R^^ R^^ii±iS{^f^i:) 
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[0 0 9 5] (B-b) !; IfV^yi^^/wa-g^iciD tr 

[0 0 9 6] (B-c) 0axtf«rBB¥5-2 6 2 8 0 8 
[0 0 9 7] (B-d) ^aj;tlfft§^¥6-2 3 9 9 1 

2. l#ffl^8-2 8 3 3 1 otc^^nsJ:^*!©^^^:* 

[0 0 9 8] (B-e) ^;t(14#^¥6- 1 16 3 12 
[0 0 9 9] (B - f ) 9\K.\f^m^4 - 1 3 2 7 0 6 

[0 10 0] (B-g) ^l£tt<^igV>^^-/Nny>^ 

(16) \cm\fhti^Xo^i:y^mm^^'t^^mit:^/i^ 

M*C- (R^®) (R'^) -R^^-OH (1 6) 

(^^. R*«. R^^ R^^ fl±ietC|^C) 

R'^ R'^om^p^^is^ urfi. -CO2R. -c 

(O) RiocfclZ-CN^T^^ig^^-rS^CO^SI^d^f^L 
[0 10 1] (B-h) RjStt01gV>jK^-/Nn>5^y^ 

[0 10 2] (B-i) SJ£^4C>^B5t^iK^-/^^yv5K 

«^ (1 7) (1 8) lc^^nSJ:5/^7K®?£ 

^ Wt" 5 i/T ^ :^ fc 5 V > « /V'/J? ^ i/ h r ^ 

HO-R^*-0"M^ (1 7) 

HO-R^^-C (O) O'M"^ (18) 
R22:fcJ:0^*t:J:aSSlc|^i:) 

H2C = C (R*^) -R'^-R^^*- 
) 3-. (Y) . (2 0) 
(S:tfi. R^ R'^ R'\ R*^ Y. a. b. mH± 
leicf^Co R"lt. ilS^^. *;rc«:^^Sl-2 0(D 

2 «(D:t8IS-C l^B£JL±0:n-7^y^jg^S^^^-Cl.^r 

<tv\ ) 



(B~j) y »fyi/7i^;<7>'H[^i^J:»?lf::iyl'^l[^«: 

[0 10 3] roJ:9/^{k'g^^^LT«:«pJcffi^$tt* 
(1 9) \C7^^fi^{t^m^t^m\fhih 

So 

H2C = C (R^^) -R2^-0H (19) 

(^tfj^ R^^:feJ:tJtR2^«±3*Lfct><D^|^«-CS> 
60 ) 

ilB-jeS; (1 9) lc^$ix6{k^^<tLr«:1#Jc|S3t 

A#^5^^-c^5^i/^5^^?&^>b. 10- 

[0 10 4] ^^P^-ei^ (B-a) - (B-e) J^t^ 

(B-j) (O^of^imm^m^?<'t^:)jm\z.^^^^:yt^ 

iii^^ST-feS^^&^ej (B-b) (D;&fed5^ 6){-»*L 
[0 10 5] S^&tt<^igV^^^-/^^y>'Je'g'$^'>*< 

r*^5^;&^e) (B-i) 

[0 10 6] *fc. -5>^*{c:?g1ffitti/y/i-S^^y'> 

[0107] (c) <D;^ife-cfflv^-5-5>^*^c:fi'&tto 
0ilx.l^hyy h=^i/i/yy^>^nbV^ (y^) T^y 

y ^/'i-^:^^ h^v^v^y/i-T'n tvv (y^) 
))U-VfS:^<D^^tl, Tm-Wt^ (2 0) 'c.^-rt>o 

[S i (R«) (Y) „-S i (R^° 



-16- 



[0 10 8] (D) (Dmm^mim't^m\^^hth^. mm 

-1 4 068. 1#4^^¥4-5 54 4 4(C^^cit-5. SB« 

[0 10 9] (E) <o;^^fe■Cfflv^e>ns. ±»<^S*Stt 

M*C- (R'«) (R'^) -R2*-C (H) 
(Y) bO] „-S i (R^°) (Y) ^ 
(^q^. R^ R^^ R^«. R'^ a, b . m. H 

m. K^se-i ocDT i;-/i-s^fcfi^igS7-i 0 

j^i8^ R^9(Dmi^K?lS^ LTIt. -CO2R. -C 

(o) Ri6xu-cN(Dmm^^i^^h<ofim\mt.L 
v^^-^r/i^^m-^t^ (II) ^col^r>> 

«^ (I I) oi^^ig^ L-CW:. -jigs 
- (-R-0-) n~ 

R«iK^ai-'4(^2ffi(^r/V^UVS) -c^ 

-^i^-CfcoTtictV^ ^(O^Xiimctti'^L\^^(D\t^^]) 

S'g^^'t'(;:5 0Sl:%j«±, »*U<ll8 0fi 
[0 1 1 01 /j:jb\ :i«*tr!>u^>'jB'&. /iv^L«:!> 
lO 1 1 1] :*:^l^(7)2Kyrc-xyu^S'a'<4^ ( I I ) <^ 
I^BBBg 6 3-1 1 264 2 feffiO^ffi^^^ffiffl-tft 5o 

W^^^mXt>^o^^&^:(^ (Mw/Mn) 

H/^o :^<^W(c:(l^^i^5>i^fi«:3 0 0«± 1 
2, 0 0 0£ilT;i5»*L<. 3 0 0^±8, 0 0 0£AT 



V^rgf-^ito^b^ife^L-Ctt-jR^ (2 1) X7^-rh(0 

(R^^) -CH2- [S i (R^) 

(2 1) 

*L<. 1. 5£JtT*5JE{c»*LV\ r^OJ:5*2Ky3^ 
^i^Tji^^ i^>rt:ii^com^i'& (^T^4Ty^;^7 y 

ji. 4*BBBS6 1-1 9 7 6 3 1^. ^MBSe 1-215 

6 2 2-^. I^PIBge 1 -2 1 5 6 2 3 -^ioi: U^ltilBg 6 
1-2 1 86 3 2-^^{c:«rtl:^^tl.SjK/^:7^ y V/T/P 
^^flJftfejSE. 4$^BS4 6-2 7 2 5 0^&t;«f^B35 9 
- 1 5 3 3 6-^^lw«^$n:5tt^^Jlv^rv{bmtt 
4^M¥l 0-2 7 3 5 1 2{C0iJ^^n5^Ky :7;t'X 

<a^«ttv^y/wS>*^ig<7)¥^LTl. 2l@liJlT<0?i5 
fiH4i/y/i-S^*1-S7Ky^-x>'W*fi'&ftc (I I) |;i 
*3VNT. ^^tti/yyi-S<>:^Ky:i^-7^/i-gi55^cor^(Dje^ 

U\ 

ji^filtt->y/i-So%^ffiB 

*^Pig{cjot:t5>Ky:ii— r/w^a^t* (II) (^?^l8tt 
v^y/uS<7)^fi^iSiLr 1. 2<@ji^T'C$?5, 

0. 3{ai^A±-T?fe5r t;55J:i9Si^L<. 0. 

rodfy:3i-f^/w^i:^flc (1 i) 
a^flitt->y/vs<o^Afe 

*%§g(7>5pt& LT 1 . 2 ^@eiT<^^^ltt>' y /i-s«r*i- 

^2Ky:n^v^>ri.^2^{t: (I 1) fl, WlgS5r*-r-52K 
y zj^-T/i^T^m-^mc^mmi^ y /wSS:SA1-2» r ^: 

lo 1 1 2] ^^^4v'y/^S(o^A«:^^o*&-c^T?:^ 
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5o 0^x^^a'^^®i^rw^:«»«j^^ffi^^"c#bi^^ 
;d-#s/T/^^ i^>m^i^(om^nii^m^s- 72527 

n^:^-^ vryu^ u-^^fi^ft^cotg^fil^K^ 11-60 
7 2 3lc:l2«StLT^<^5o 

[0 1131 (1) *«gJC7keS^otigS^Wi-5:^- 

[0 1141 (2) (I) mt^m^\^ri^bfiti^& 

[0 1151 (3) ^irTKS^S. 

[0 1 161 ::^Y' tmrn^^-r^^^mit^^tL 

h^-yi^yy. y- (2 -T ^ /^^f^/v) T^/y^nf 

V^-yi/yy. (3, 4 -:3i2K=^Ve/^n-.:^>^ 

/v^^i/<'fu\f;vV^):^V^-y-yyy. y-T^yo-Y 
i^n/uS^iafpS^;t V7 >'S ; y - ^ n n T'p tJ'yw h 

y^ v^i>^i^yyf^}f(oxo^s:mmmi''^^iyy>m\ 

y-^ yi/r:^-Vzfu\f/VV^):r.Y^^yZ/yy. y- 
^:/i/T^-V:fxi\f;V^^jV^J;^ Y^i/i/yy, y- 

^ y^yy^— hT'n tf/i'h y y h^^v^i^^ v?:^^<Ocfc5 
ymhi^fi/i/^v/ji^oj: KnV7:/IS?i^;55 

[0 1 1 71 ^ffitti/y/v-SSrSA-f ^ 

^rt{c;fc/c-ffl(D'g-«gS^*'f^7Ky^-r/uSfi'&f^ 

ai«^v/y/^s$r¥*&uTi. 2mTW-r^2Ky3i- 



LT 1 . 2 fflarWr y :ii-X/V*fi^fl:^#S* 

<¥*&Lri. 2fflKT<oag«ffi>'y/uss:«-^53Ky 

(II) (7>^fflfi>5p^LTl. 2<@ 

(II) (omm&t\.xn. (i) lo 

0 fift«pic» uri . 2 fflgiiT<?5a5ffitt V y 

m^^-r^^'j ^-y/i^^m^i^ (in maftg^^ 

J:2 0 0a«T:65»^U<. 3 afiSfB£Jl± 1 0 0 SfiSiS 
£ilTd5j;9»* L<. 5fi»fflK±8 0fiSaEilT^5E 

<<^>/^<^t>i. 2m±<D^^s^±'&l^s^:*•r'52K 

y oi^-x/w^fi^fr (III) tcov^T>> 

1. afaj^ifD^ffitt-g-lgS^^I-^^^y^-r/v^fi 
(I I I) .irLTH. ¥*DLT1. 2 ia£JlT<^Sgl8 
ttixyywSSr^-rS3i^y:3i«-.T/^^fi^ftc (I I) 

- (-R-0-) n- 

(^tfi^ R\mm^i--4<D2m<orj\^^iyym) xm 

t>^ti^^]):^^^yrj\^^uyi^m^\.\^\ M.i^mc^ 

-y/i^i^.m-^i^ (II) r*ieSLfccfcptc«rij^r-^5o 

±. U < ft 8 0 fia%£il±fipffi1-5 r ^ L 
[0 1181 *«t{C^7Ui5^>'^-&. /^l/>L.fi!> 

[0 1191 ^J^^e^tOTKy^n-x/^^fi-g^i* (III) 
«pMBg6 3-1 1 2 64 2lE«cO;^afe^d5fi|ffl-et 

"ttcmit^o^&^i^^yy^. mwxfit^m^^'t^WM 

t^h. Mi^^M'^t^r>j^^mi!^m (Mw/Mn) 

WtCfUS^pisa^j^^S^iS, 000j^±50, 000 
t>»^L<. 8, 0 0 0£iL±2 0. 0 0 0£i^Td5J:i?» 
^H/\ :*fc. Mw/Mnll. 1. 6eilT255<5^L<. 
1. 5|^;lT56?iE(c»^LV\ r(DJ:5 45i^y:^=^v^ryi- 

tti/y/vSSr^i-^jKyai-x/^^fi^ft: (I I) -CIB 

<S^ffittv'y/i-S>*^?go^/j:<<l:t>l. 2<@J^I±<0 
?^flittft6S«rW-rS^y:i^-r/^^S^tt: (III) 

(c^ov>r> ^figtev'y/i^stJjfy^-r/^a^^or^^^^s 
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^mm\z.i6irfh^})3i-y'/u^m^f^ (III) <o^m 

±4. OUTX*h^:zt7^-XO0^L<. JEIC»^L< 

/i^sfi^ft (III) (D^m^i^v/i-mn. mm<o=f 

SsKy^i-T^/u^fi^flc (I I I) tl. WlfeSSrWrs 

[0 12 01 ^mi^i^v ^i^m(DmA\t<£k^<D:^mxn^j: 
y/W'S^^-r5^y^-'r/i-^i[-&ft: (id -cskl 

:i:-7^/v^S'&fr (III) (DmmM><}^fj:< thi. 

(III) <Dmmmti.x\'±. tr^/v^s^f* (I) 
;^^y:3i-r/w;^fi-&flc (III) (om^^ttmmitxi 

OO/l'-l/l 0 0C>®K}&5^*L<. 100/5~ 

5/1 0 oco|fifflfc^-5;i^2!)sj:t)»*L<. 100/ 
10-10/1 0 0(^jSfflJcfc5C^;d55tc»* 

(I) (0»*5/>*-r#-5^ii8<itt^i8l?!i 

Bmt-r^^m^jt^cx. ^m<om^m^mmi.xhm 

[0 12 11 r(^J:9/.^i®^ttjK<t Lr{l> mx,^. 



;^Tr!; vg^^o2tf<D;^X{b^«fei|g;^y:/f^ 

U?\^if^^y^^^)^h.^ */^3Kv»::^y'{ryK :3?y/^sf? 

y^ ynevi-T^v. >r yyntv^r ^ y^/i^r^: 

T^/^T^>^. ^^i/^;^T:^>'. Jt^^yi-r^v. 

/v^:^ r ^ -y'fyJ^T ^ v^^ y /I'T ^ 
Ty/PT5>^. :ii^/w;^xTy/VT5>. 'f^)\^7^'rT 

y yu-r 5 ^/^oigKKBur ^ ; h y r ^ /ur ^ 
V, hy-^^^v/ur^^. hy:t^^yur^>^^(oigE5 
KHHT^^^S; hyry/PT^v. r^u-r/i^r^:^. 

<^foj!ifl5is^^fpr ^ ; ^ y /^T^ y 
r yywT:::iy hy >^acri/ur^ v^o^f^Kr^^- 
UVv^T^V, ^r^v?V, v?73.::^/U:/r = >^>'. 

2, 4, 6-hy;^ (v?p<f^/vr^/p«^/w) ^aiy- 
/K */wjhy>. N-^^/i-^/i'sj^y 2-31^/1^- 

(5, 4, 0) f^Vx-feV-T (DBU) *f(DT^V* 
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\^^tt&^^(ox 0 fir X >^.it^^t^m&it^mt(o 

/V) r^/:/nif>rvhy^y7'i3 2K^v'v-7>'. y-!> 

y>^/u- 7 - r ^ y >^n tvv- h y a: h ^i^v-^ v^^^ 

5. r^/^^^i/y/u^Ky-^-. -ixy/Wbr^ y^Ky-r 
% J i/y^mv^. y3L^;vr%/^mr;v 
^jxy^yyi^^ r^/v^y/Wbvy v^^^T^/S^ 
'yy y^vzt^) ; v^y y 

[0 12 2] ^ir-«fflLrt>j:<, 
istt:^ y <th\ fiw-r 5 If :=^>'i-^a'g^ft: i 

»«S!{btod5#e>nii< f y^ ytm< 

[0 12 3] *fc. :*:^^<^^M>^^:ttM^^lC^oV^T«. 

mmc. ±m<or ^ y m^^^^iyy:y:tj y^v :yiym 
^^mmtLx^mir^zth^mx-hi>o z<or^y 

mt^i^y:^:^yyv:y^m\t. myk^m\^mi)-f^'^L 



[0124] cixe><or ^ v{b^®i<^E'&gtt. e'^yi' 
^fi'&i* ( I ) (D^mm^f^i 0 ofifiaic^LTo. 

[0 12 6] JE(C. TIS-^S (3 7) 
R^^S i (OR^^) (3 7) 

'-2 0(og^fe5v^«:^M^ft<^^>^b!K^S"efe5c $b 

IC, aftO, 1. 2. SOV^TtUJO^-efc^o ) -C^^H 

[0 12 7] mm^^mit^^t LX\t. m^n^tifj: 
v^?5^ 7ic^/vhyy h=^iyv^>. >^a:^/uy^/u-i:^ 

y 7^::^/Wi/y ^/uy h^i^i^^yy. V? 

hVy^^/l-yh^iyi^y>^(D—^^ (3 7) + 

coR^^ji)^ j^m^6~2 oor y-/vs-efc'5<><^;i^ 
[0 12 8] z<D^>cmit^m<Dm^mn. tr=-/i^mm 

^(4:1 0 OlfBlC^LTO. 0 1^-2 0^fPag;6^»^L 

<. 0. 1-1 oa5;65M(-»*H/v ^^mit'^^<om 

[0129] 3&*3. ?J{l:)!tiSE • ?f {bS»J<oa?S-^^fi 
:^^m(D~^^ (1) ^ (6) T^^ttSl^-/w^ 

y^m^^. >y y:^yyv y^MSX^om^^n^mi: 
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i/r^—hy^o\^j\^;^^juiy:j^h^->z^y:^^ 7-^y 

r*-hS^Wi/7VlS; 7-r^y7^ni:Vuhy^ h 

7-r^y:/Difyi/h!;3ih=^v'v'7>'. 

7-r^ yr/ntvi^hl^^r y7'njK^>'v-^>'> y-r 

^/T'o t^yl/y^/UiPT' h^^E^v'v^^V. 7-r^yyn 
fcr/^p^^/Vi^^h:^^^^/^^^ 7- (2-T^y^^ 

/V) r^yyne/Phy h^fi/i/^v, 7- (2-t 

7- {2-T^y:n^/U) T ^ y ^ n fcVW h y :n h :3rv- 

>y:^. 7- (2-T^y:3^^/w) r^yy'ntvvyf- 

ypi^zn h^i/>>^ V. 7- (2-r^y^^/u) r^y 

7'ntV^hy>ry7'njK^V^/7:/. 7~!>l^-^Ky'D 

\^/i^h\} ^ h^->i^yys N-7=«ir^yp-7 -T^y:/ 

T'n tVl-hU y h^v'v'^V. N-f-/U^Vi^/U-7 

-r ^ y fcvu h y in h =^r vix^ ^-^or ^ y s^w 
i^y>m; 7-y>'^:«;:?'h:/ntvwhy y h=see/->7 
7-y/^;^?y'h7'Dt:vuhy:3ih^ri/>-^>^ v~ 

y/i^;?;:/ h^D tv^yf-yi^i/y h^i/v'7>', 7-y>'^ 
7" h :/*c3 if;uy f-yui^oi h ^i/i/y >^oy >^w:j(7 h 
S^Wv^^v^; 7-^yi^K^C^::^cn^>ru}si;;^ |.:^ 

7~iJ^y^>K^v^y'pbVvy^/uv^y h^i/vy 
yyh^ve/^v. 3- (3, 4-^xK:^iy>-i5'n-v^ 

zc^/i. h y 31 h^i^i/y>^(D3^:^^i/m^^>' 
yi^M ; P'-:^/^^^iy^'^/^V}):^h^i^i^y>'. P 

iy^>. N-e- (;«7/nK^v'y^/i-) T^y^^ 

/w- 7 - r ^ y fcvi- h y y h =3f-'>i/7 ^/^(o:^;/^^}^ 

^v^^/7>IS ; K'^yl^h y y h^^^e^^V-. lf:=iyuhy 
=i^h^iyiyy>. 7 -y i?'^?' y D-l'/^;^^V7'n tVi-y 
f^/l^v/y h=^'>->7i^, 7-Ti5^D^yW:t^i^>^C2 If/W 

y >M ; 7 - 13 o tf/u h y y h ^^s/^y 7 

; hvy^ (byy h^vv/y/v) ^ 

5. T^y^ttv-yyujjfy-^-, v^y/Wt:T^ y jKy 
^fflftr ^ y i^^ft^. ^'niri/pr^ysmr/w 
T^y-vy/Mbvy -f^v^^v 



[0 13 0] :*:^5gic^i^'5v/7>';?7i/:/y Vi/^^Jt:i. 
ii^. 5S1gttv^y>'WS^Wir:=iyi.^S^{^l ooatc^ 
U 0. l-'2 0a<OfflHr-fiE^$*t-5p i^tC, 0. 5 

^mi\z,mci^f\.^'yy>iiv^^) Vi/^pj(oa*ii. 

^y/K jKy:ii;:^'r/K if-^)=^^yyy^ zKy:/afu 
:3<y;&-2K^-h/i^(0^aS»l-fflv>fcS'&, y 

[0 13 1] 'yy>iJv:f^)i^^mm'<r>%V^9kh\.X 

[01321 ±fe^^i4#-^^JI^ 1 aS<D^-C^ffi LT 
t>^V^U 2SS£A±j!i^ffifflL-Ct>Sv\ cne>g« 

[0133] ^mm^m\(o^m^m^mt. ^^Wi(o 
-fiS:^ (1) ^ (6) 'e^$it5tf^>'^^fi'&*<oY(7) 

•^^i^icij;: \ixi^w^<Dm\L'^'^mm^^^um^^ 
m\.x^m'f^}imtm(r>wn^i<^<x^it^. ^& 

-f^jv^y-yjivy^ h^(Dy^/i^i&:j^y>y'/i^M ; >^ 

^:^x>'ws ; :twyK7'f'/K r-t^yvy-iyy y-/w 
®?y ^/I'^iDli^Kai^T^/ug ; v^3i^uvi/y 
i^^^^^yoiw-h^ h ym^uv^y =3— /vi^-i^^j/ni"- 

>/y /KOaiJ7.xy^S ; h y ^ Ui^yV'^J;;^^^!— 
hy:y^/U2j^;^y3:-h^(Dy^^»3i;^r/i-S; hyy 
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^(7) jK y oi-x/i'/K y <?: r e> y a:— y 
yb^^<*:§t^3Ky:n^xy^S 

S^<b:3i^U>^y v^j:^U>i/y ^-/K h 

y oif-u^-^y =1— if'uvi/y =3— /K i^^^ 
fixv^/y 3-/w^(D2ffiT/i-='-/u;!>^?>#?>iX'52Ky 
3i;^x/u^^ai?PJIS : r^J' y/v^^ai?PJSr*&ii)^i-5tr 

[01341 /id^T*t>S:¥^^^45 0 0--- 1 5 0 0 0 

[0 13 51 ±mxM^^^-^mM(omw-i^^'f-mt. s 

0 0-- 1 5 0 00i:l5«tfc;dK »*U<tt8 0 0-1 
0000 -C^b*?. J;D$f^L<ti:1000'-8000T* 

[0 13 61 :ifib(DMi^^-^mm(oo'hx. 
L<, T^y/U^fi-g-flcdSS^lCfiF^Ll^ roT^y 

m-^-rMtmrnA-^m (usP44i437o. mmm 

5 9-6 2 0 7. 5-5 80 0 5. «F|g¥ 1-3 

1352 2. USP501016 6) \CXi^m^tl^tz 

^^^^^^c^v^2J5mffi'&^p"pU p i/y -X^^s^jf p>ti5 

(X^«3|SH 9 9 9^1 0^-^#gPJ , ^il. te^JO^fig 

ifei: LT y If i^;5?/ul:-g'ffi«r hmf^ Z t i)^X^ 



5o r(^*felcJ:*T.«. ^OlL-&ft:(D5>^l:5>*d5»E 

[0 13 71 iii4>^^SS9<^4>^«^«tt»lC(B;£^Ftl 

^l/^:l<^;55»*L<. 1. 8*Sld5»^LV\ 
1. 7SiTii^XV»^L<. 1. 6£JLT;&5**5»*L 
<. 1. 5EilT365$bl-»*L<. 1. 4SlTtm\c» 
^L<. 1. 3|^T255St»*Li\ 

[0 13 81 ±mM^^'^mM^^tf-^m]n. m^x 

[0 13 91 ^iB;!^.^^®^^]^. fi^«:«5g^lCiB'& 

[0 14 01 ■5ri§^J$^fflv^5:^coffiffls^l. k^^fh 
t^^/i-^a'&^t^i 0 ofisai-^i^Lr s-'i 5 

Ofifia. »*L<«:1 0-1 20a4SR. 

L<I12 0~1 0 0fil:^T*^5o SSM^^^a-eiipI 

ffi^pji: L.TOa;S>555imL:^.f</.C'9. 150l:»aSrS 

i/y;&. ttM^ttv'y;^?. m^B&iyV:^. ^glv^y:^> K 

i5^u-. ^ji^^. mit^^i^. ^i^v^^ V. 

[0 14 11 ztih^mii(o^hx\ttti^iii^V:^. y 

[0 14 21 zfih^mux^m<Dm\^^mtmi: 
#fci>s^tcri. 3£(ct^-AK'>y;?7. tti^tti/y 

^mu^^mx^^o ^j:^^xh. )tmmm (betk« 

mz.^^) 365 5 OmVgiKili. a^5 0-4 0 0mV 

g. »*L<«:1 0 0-3 0 omVgsa<^jea»* 
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[0 14 31 1tKtt<^iSv^i/!;;^;^^««(DJ:9A«^W 
^y]):f}(Ol^Vh^B*i^yV^^xm<oi^ i p s i 1^ 

[0 14 41 -^tc. i&^m^wm^±vh^mm^'^ 

fcv^^^lcl^. ±{cmt^^>. mm:i3/i^^>^J>^. 

[0 14 51 Mtc. m^iJ/^^i^^j^^it. ^m^mmi:^ 

y55ffiV^e>tlTV^5o ^**^^J^LT«. JKATtCK^^n^ 

t><0-ett*i/>j&^ :^7^y;vg?. ^^/^^'v 

!>V7':<7:^». y^^yv-K. ^y;^^ 

^hs\Z.%\^X. 0. l-'2 0fifi:%(Dffifflr*te3S*r'5<D 
:65»^L<. l'-5fifi%(0»fflr'«l.31-r5<0;6SJ:!9» 

j^iSl:;55 0. imfi%*Wco:©^tc:«:. f^^ 

fcO. 2 0fia%Sr*Sx'5<!:. R«ftitilfl^«5co»jS^ 
[0 14 6] #tc|l^f^$n?S:v>;65. mSiiJfV-y^K^ 



^m^\z.\mw&i^^)'^'y^j^^m^i^^(otm^ Li\ 

[0 14 71 mmm^iif^^'y^ h.\m^m<r>m^ 
[0 14 81 S®^K;«;/^>'e'A^n. -^^(0^3-^ 

^ffl^-r^S^tcW:, it^ffiSlcoffijiys 1 . 5mVg« 
±5 OinVgeilT0?t><^;&5»^L<. 2mVg£Jl±5 
OmVgi^T;dSHlC»^L<, 2. 4mVg£it±5 0 
mVg:i^iT;55j:r)ai^L<. 3inVg£iL±5 OmV 

[0 14 91 fl^. H:«ffla<^tt^tt. jB!l;t*«fe^ LT 
J I s K 5 10 1 t;i!pi:rtT^c?ofcS^]gi§jfe 

f^^^(Oit^®Sai;£SS S - 1 0 0SSrfflV>SO;5W 

(0 15 01 ::*if>^03it««n@W-^i^^^^tci£i:-c*» 

1. 5mVg]^±<^fiK^^;«;/^iXi7A^PK^^;t; 

[01511 3teJe«•4:fflV^5^^0^ADfi^i:. tf:n/v^ 
m-g-frl OOfiftSBIc^Ur. ^aWSrS-l OOOfi 
fiSC<^ffiffl'Ci^ffii-ScOdS$f^L<. 2 0-5 0 021: 
Si5(^«£fflT*{gffi-r>5cO;dSj:i9$f^U<. 4 0-30 0fi 

[0 15 21 5*a^i^t^«[^ (£JlT^Vi^:^i: 
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mm&m} (cmo iciss^ttrvN^jipjc. m.mi>^ 

ImmJ^T. »*L<«:5 0 0/imeJlT. jEJCiff^L< 

[0 1 5 3 J ^mmm^^<y^->t lt. 3^s^^y^v^- 

V^d^^il^T-t. 

-iiiASS<^'fe>'^:^^-Z-2 8. EMERSON&CU 
MI NGS!!<?5MI CRO BALLOON. PITTS 
BURGE CORN I NGSOCE L AM I C GL 
ASSMODULES. 3MSgOGLASS BUBB 
LES. i^})^y</^:yt\^XM^^^(OQ-CEL. 

hS!<7)E-SPHERES. yy^Tyiy 
^/Vl— >i:LT. PF AMARKET 1 NGMCOCE 
ROSPHERES. FILLITE U. S. ASSO 
F I L L I TE> r/i^^i-y</U—:yt LTBgftmxKO 
BW. i^/l^^=^TyV\^—lyt LTZ I RCOA®<7)HO 
LLOW ZIRCONIUM S PH E E S. 

v-z^yi--:/^ tr^g^^b^i!!^u:j&;^7air. gene 

RAL TECHNOLOG I E SM:^—^^^^ ^^Tt^ 
10 15 41 mB^mm^'^^^->t LT. IS^{t:tt:^i5g 

[0 15 5] ztib(DmvSimyVu-:y(DM.t^mt tr. 

ARRU^PHENOL I C MI CROBALLOON 
3i/K:^rv//Vv-V^ LTEMERSON&CUMI 
NGKCDECCOSPHERES. ^^/^W— LT 
EMERSON&CUMI NGl!!<?5E C CO S PH E R 
ES VF-O. LTDOW CHE 

MI CAL5a<^SARAN MICROSPHERE 



LTARCOPOLYMERS580DYL I TE 
EXPANDABLE POLYSTYRENE. BA 
SF WYANDOTESi<^ EXPANDABLE 
POLYSTYRENE BEADS. 3^18^:?^^^^ 
-r^ y/^g?/Vl'-V{C«:0*'&^=fAfi(Z)SX8 6 3 
(P) mffi^*^TV^^>o 

to 1 5 61 ±IB^^/^-->'«:¥aftr^fflLT<>6<. 2 

'^&^m^j:oztfji<. emit ^^^^y^hyi;:^ 

[0 15 71 mcm^^tifj:^^f)> 
\^=^/^mm^ii^ 1 0 0 fiftSfP^c^fet tr. L < n 0 . 

I'-SOa. MlCff^L<HO. X^30n(D^mxm 

mxt^i>o z(omi^>o. 1 se*ssT*ii«sft:o^«d5/h 

MiCjf * L < ft 5 - 3 0 SPtJW* LV\ 

[0 15 81 m&mm^it Lxiimzm^^h.f£\^^tK 
p<^yi-byp« h^t^-^^^-. i^^'^/ui^^ 

V;^ h^iyiyy>m<orju^;i^T/i^=^^->i^y:ym; i> 

y>. y-^^)iyY^''y'y^\f;V:^^;V^J:^Y^i/^yy 
y-^])Uh*^^yj^^\^^l^h}) h^i^i^yy, tr 

Y-T^y >^nfc^/Uh y h=^v/^/^>'. N- (3 

-T^y:t^/u) yyafcvvy^/w^^y h^->->7 

V. Y-y/^:j^:^H>^c^tVi'hyy h^^iy^/yv. y- 
y y'l^:* y' h fcvuy ^/uv^y h ^i^i/^ v^o'g-figs 

V -yu^^ymm^mfhti^o wiw.m^mm\^m^^ 

tti8iS9J«:^-cfflv^r4>J:<. 2a£l±»ffi Lt t> J: 
< xyy y -yi-^^-{l:^^>*^Mco«i{bttifflfiS:ife?l-Ji. 

mim<o^^i:mx,^m(0'^^m\cfc.cxiyy /-/i^^^ 
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10 1 5 91 i^y y—/^^^it^^<o-'^'Ch^^^\h 

(CH3)3SiOH. (CH3CH2) 3S i OH. (C 
H3CH2CH2) 3S i OH. (n-Bu) 381 OH. 

(sec-Bu)3Si OH. (t-Bu) 3S i OH. 

(t-Bu)Si {CH3) 2OH. (C5H1,) 3S i O 
H> (CeHia) 3S i OH. (CgHg) 3S i OH. 

(CfiHg) gSi (CH3) OH. (CeHg) Si (CH 
3) 2OH. (CeHs) 2S i (C2H5) OH. CeHgS 

i (C2H5) 2OH. CgHsCHgS i (C2H5) 2O 
H. C10H7S i (CH3) 2OH 

(ittzU ±l5^«^C6H5ll7 3inyi^S«r. CioH7«: 
•:^7^/^SS:;^i-o ) 

^(OX^^l (R" ) 3S iOH (fcfcL^ff^R" itm- 

[0 16 0] 
Ut7] 



o o 

y o \ 

OH 



,a-o^ ^CH, 
o 



OH 



CHj CH, 

HO. o-si-o-^-cH, 
)si O o 

H^C \>-si-0-SI-CHs 
CH, CH, 




HjC^ *^^CH. 
^ CH, OH 



H,C, /^^ 

Si-O^ /O-SJ-O^ ^CH, 

O Si 81 

\ / \ / \ 

.Sl-O O-SI-O OH 
HsC \ ' ^ 

[0161] 

[{b8] 



CH, 

H04si-0-)^pR 
CH, 




HO— SI— 04si-0-)^R 
HjC-Sl-CHa 
R 



H04si-0-j^pR 



CH, 




[0 16 2] 
lit 9] 
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HO-4SI-CH2)— R 
I 

CH3 



n 




HO-(SI-CH2)jj-R 





CH. 



HO~<Si-^ 



CH3 



CH3 



CH3 



7 J -/wS/SSS-g- Lit jb^ife. 



[0 16 3] 

Hbi oj 



CH3 

HO-(Sl)|^CH3 
CH3 




HO-(Si)^CH3 




[0 16 4] 

[fl: 1 1 1 
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CH3 CH3 

i I 

H0-{Si-0{CH2)-0HSi-CH3 



CH3 

(DohTU-^^ (4 5) vm^ti^it-^mm-^L 

(R^^) 3S i OH (4 5) 

R^^ji. ?^^/i^m. ^"^/i-m. t'^/i-^^ 

[0 16 51 ^r*t>. A^:^^^^^*^!?. a;^0;g;^^P> 
5^^^ficO/^^V^ (CH3) 3S i OH^2J5jj^LV\ 
10 16 6] ±|S. 5>^rtlcHB<7>">'7/-/^S^*-f 

*5^<tSJt>UT4^f §5>^rt{cl^@(OV7/- 
/^S^Wi-^fc'&i^ (J!in7K5>ftl^^^) ±ia-jK^ 
(4 5) -e^^n^^t:'&^;55$}:^bv\ mm 

t>X^ 5o 

[0 16 7] N, o-fc';^ ( h y ^/i^v' y /^) r-fe h 

(hy T^^v'i^v'y/^) h])yju^t2r'^hr^h\ n- 
^^/>-N- h y ^^/uv^y y :7/u;d-Dr-t hr^ 
h\ h y ^ ^yuix y /u^^. N - ( t - 

^/w i/ y /P) N - ;^ ^/U h y 7/l/;a-n T-fe h T ^ K. 
(N, N-v^;^f^/UT^ y) byy^/l^i/^V. (N, 

i^>y-f>^ 1, 1, 3, 3-x F7 7«^>'^i?>7if 



CH3 

N- (hy;^^/^v'y/i-) ^^^>^-/K hyy^ 

/w->y/v:7:ii/:^v'K. n-;^^^y— /i-cD h y y^/v 
->])Mt^. 2— Ji^yw^df.-y-/-/KDby ;?<^yuvy 

/Wt^. ^y-fey ^(Dhy;^ ( h y ;^ ^/i-v/ y yi-) fb 
ife. hy;^f^u-/i.yu/>':/(Dhy;^ {hy;^^/w>y 

/i-) K-/KOhy;^ (hy^^/i^ 

i/yyi-) {b^. -<>^^aiy^y h-/uo7^h7 (hyy 

^/Wv'y/W (CH3) 3S i NHS i (C 

H3) 3. (CH3) 3S i NS i (CH3) 2^ 
[0 16 8] 

[{bi 2] 



,0-sKCH,), \ /v 9 /=\ 



<H,Q^NH-0-N-Si(CH3)3 
H 



O 

n 



FiC-8-Oa(PHi), 

o 

/i'S(DS*^e>W: (CH3) 3S i NHS i (CH3) 

(0 16 91 $^JCtt*«M®fiE5^<0lO-C*)*. 

tS^S-rs ; t i "9 1 <@<D->7 

±ie{b^ifeijii^<iTie-«s; (4 6) -c^^tus^b 

( (R=«) 3S i O) „R=^ (4 6) 
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R^r±. ^^/i-S. yf^j^m. t-:/^/v 

(R^^) 3S iSfi. 3@cOR^;JS^T^^y^ST- 
[0 17 01 ±mR^^(D^Mt^J:i>^&A^^^it^^ 

— ; :7a:y— /K ^ i^V— /u. tf;^y^3iy — /ua. 
r^^y/i-^. y^^^^y/i^^. yy- 

fk. -r u:7^ywK, h y y y 5/ h»^<?5;<7/i.7K^^KI® ; 

[0 17 11 ±iB-K^ (4 6) -e^^n57K5>^SiJ;: 
it^^mic, h y y ^/i^iy y /p^j^ o y K-^v^y ^/u ( t 

(R^«) 3S iS.hi:t>tCyNC2y^S^(^)^tt;k^t^ 

fcL. R^^li±)Z&Lfct3CO<hl^«-T*fe^o ) o 
[0 17 21 ±IS-iS^ (4 6) T-^^n^fb^^^^ 

i^m\zm^i-^t. ry n^e^hyy^/vv^yv. n, 
o-t^;^ ( b y y ^^yi^v/ y /V) r^hr^K. n- (f 
y yf^/i-v^yyi-) r-thr^K. try. (hyyf-/i-:yy 
/w) hy^yur^nr-fehr^ N-y^/wN- hy 
y^/wiyyyuhy :7/i^^nT-fe hT^ K. b-^^hyy^ 
/t'i/y/^R^. N- ( t -y^^yui^y^/i^v^y/w) n- 
y^/why 7/u;^nr-t? hr ^ K. (n, N-v^y^/p 

T^y) hyy^/l-i^7>. (N, N-i^:x^/UT^ 

y) hyy^/i^i^^v. -^^i^y^yi^i^v-^if:^. 1, 
1, 3, 3-x h^y^^/^i^i/y-tfv'. N- (hyy^ 
/w-v y /w) ^ y /I', h y y y h y 



ny h y y ^/l^->y /^:7:r: y 

h\ n-:^-i^>5'y— yKDhyy^/V^v^y/Htifel. 2—3: 

^yv-^=^-y- y —/u(o h y y ^/i-v' y /Wb^^. 
(oh])y^ (hy y^/wv-y/i^) ^b^. hyy^n-yu:/ 
ay<:^<oh]}>^ (h y y^yi^v'y/V') >fbfe. ^v^^^y 
y^y h-/i^(ohu^ (hy y^yuvyyu) ^b^. 
:i^y;^y h-yK07^h7 (hyy^/wiyy/u) fb«^. ^ 

T*fflv^Tt>J:<. 2SK±^6fffiLrtiJ:v\ 
[0 17 3] -jlS:^ ( ( (R^°) 3S i O) (R 

^^O) 3) ^ZX*mi:>'rztt-X-t^Xotj:it^!^. CH 
3O (CH2CH (CH3) O) sS i (CH3) 3, CH2 
= CHCH2 (CH2CH (CH3) O) 5S i (C 
H3) 3. (CH3) 3S i O (CH2CH (CH3) O) 5 
S i {CH3) 3, (CH3) 3S i O {CH2CH (C 
H3) O) 7S i (CH3) 3 

(^)2ffi<oj^fb7K^s. s. tmE<Dm&x\ stti- 

6. sxtt^5]^±. zm--em(o^mm) 

2m&.±^mmLxhx^\ 

[0 17 41 *^>^KJc£-r5ri:(^J:l?5>^rtlcHB60 
^*^^»P«Jc^figi-S?§tt*^^W{b^ri7a: y -yp 

[0 17 51 ±.^<r>it^m<r>^x\iX. N. o-\f^ (h 
yy^/wi/yyv) r-thr^K. n- (hyy^/viyy 
;v) r-fehr^K. h yy^/wi/y 71^:7 in y^>>K. n 
- :t ^ ^ y — /vco h y y 5^/1- y ^^Wb*^. 2 — ^i^/u^ 
:^1^y b y y ^/vv' y /Wb^. ^ y -fe y :/6o h y 
;^ (hyy^ywiyy/w) {b^. hy y^n-yu^^n/'^y 
(75 hy;;^ (hyy^yu^^y/w) ft*. ^vi5':xy;^y h 
-/P(Dhy;^ (hy y^ypi^y/u) {bfe. -^v^^iy;^ 
y h -/woox h 7 ( h y y ^yi-i^ y /w) jbfe^*5»* u 

[0 17 61 r<D7K5>^SlCi-Sw^{cJ:f9*^^rtlci 

i@ V/ ^ y -yi^g ^^-t 5 ^b-g-i^ <lr L# 5 {b^fe 
fi. fff^gc^. «I{b^fe6i^J*«§g<bmiC7K5><bSiS'r5w 
^icj:?). 5^-7-rt{cH@oV7y'-y^SSrW'r'5^b^fe 

y-yuS^Wi-S^b'&^Jl. ±5iE(^J:9tci^:=.yP^S-g^ 

y yi-sfc ^ \*^mm J: l? ^ L:^ n ^ 
it. m\mK^mL^^7LX\^^h(r)tm^^ixi>. 

(0 17 71 ^^^y-yi^W^b-S^^o^fi^, ^i{b^ 
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l-SOfiSa. »*L<«:0. 3-2 0fiSa, 

\z»^L<no. 5-1 ofisam^T-^So 0. Ifi 
10 1 7 81 -^tc. i^y y-Ji^tit^^i:\^:='^^^.m 

[0 17 91 *fc. ^itg6±SJ^ Lrd:i|#(C|l^^tb?:^ 
^i^A. J^-rry ^>A^(7)^Jg:&«|g^;55^if 

[0 18 01 ^mi\T^ ^)/V^\t^m\%. TIE-iS^ 

(4 7) -e^$ixs^fflfpS*#l-6¥ftfr. ;*-y=^-^ 

CH2=CHR^^CO (O) - (4 7) 

R^^I^tK^. ^^Sl-l 0(DryW:aeyvS. j^^ 
^6~1 0(DTU-/PS*y5:tt^^»:7-l 0<7>r^>'l' 

[01811 ^miT^')/^mt^mt lti^. 

yl/:/n/N>', ^V^:3iy;^y /l^, ^::^-^:/^/wr/V' 

=i-/u^(D(g:^^^fir/u=i~/Hg(o (y^) r^y/vg? 

^) T^^y/^»^;^7^/wS;±il;d5:^fy:3i-7^/U"C5|cig 



tc*»SS^^■i-52Ky:ll-x/^7Ky5^-/K ^^J^^Ky 

:<7yi'a^-r 5 r ^ Jc J: 0 # bitS y -r-2f? y 
±^;&i2K y ^^^.T^yi-TS^JCTKKS^^'r -5 y 

/^^m^t^r-^ . i®^'(C7K^ss::t-fS3j^y^->'u 

hm^fy ; 7Ky::^-/K >Ky-ryv^T;*^-h*3 

i?^) r^y/i-s^^i--5i>u^^^Ti5'yu-h^:d-y:^ 
[0 18 21 r-') BLm^^-j^^mt^x. 

[0 18 31 Ti^Kfbwigtt. Ti^vm^m^mti-^ 

myt^^mmtLx^htix:^^. m'Sitn^h^it^^^ 
m%mtLxM^fc=^j^m%^&(om^ mytimmi 
(Bgft4 7^3^17 Bmm. mi^^mf&n^ff. 9 

SM--. 1 0 6Md*^. 1 1 7H-') tcpaB*«/^d5& 

[0 18 41 ±m(D^^it^m«(0'P'V}t. mm^M 
[0 18 51 t'^/V^fi-^i^l 0 Ofi 

a:^{c>^Lro. 0 i-^2omMumii-r^mm^v 
v\ 0. 0 is»«is^ss-eiia*;&5,h$<. *)t2ofi 

m\cft^cx^m.mimit^^w^^Mi.xhB:\^\ ^% 

mat. ^^^(ommt^jti.xmt'r^i^m^^'r^ 

[0 18 61 ^n.mitmmmmt Lxit. mx.tx. m 

ti^^mrji^^y vm^ ; ^\^mcxv^^^ titers 
yy^^fi-g-*. ^^=¥i/^«H§. t^v=^->mm; 1, 
2-4^yy^^^3iy, 1, 4-^y:/^e^3iysr, c5 
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[ 0 1 8 7 J ±mm^'^^:^^.m^f^<DMt^mt tr 

it. zr^^y:^^^. ^aPT'UV. ^y^uy, l, 3- 
-O-^ -s;^ ^'^(Di^^^ y ^ik^^ $rfi^X W:*fi^ ^ 

[0 18 8] ^^g^jb^gfbtt^Sfi. *^r*^v>rt>J: 

[0 18 91 ^^mitmmf^W^t. t-rL/V^fi-g-^ 1 

oosftWcMUTo, oi^2omM^mo^^m^ 

2 0fiSa5^«XLS^fe{±-^coSj^»;65tli^r <b;&^^fc 

^itt^mit] (2 3 5-2 4 2) m\^td.m.^Htzm^ 

[0 19 01 0llx.rf. MARK PEP- 3 6. MAR 
K AO-2 3^<7)f':^J:-r>'^^ (&l±V>'f tit, 
:^;r-:^/;^{t:^ii) . Irgafos38. Irgaf 
0SI68. Irgafos P-EPQ 

[0 19 11 t^'^--K7 3:/-/vSft^fei: LTtt. 
M:i¥t^\^nUT(Dh(Oifm^X^^o 2, 6-v^-te 
r t 4-7^^-/1^7 31 y—/K 2, 
e r t -z/f-yv- 4 -31^/^:7 aiy—;K (Xfii^ 
3^«M;) (a^^/^-O-v^/V) y':!:/-/^ 2, 2* 
-^^l/Vfc';^ (4:i^^/W-6- t e r t-:/^/i^73i 
. 2, 2* -/^U>\f7. (4 7<^/U-6-t 



e r t-r^^'/i^^aiy— /V) , 4, 4* -:/^!;7'^^tr 
:^ (s-T^^yV'-e- t e r t -y^/u:7aiy — /i^) , 

4, 4* -^rttf^ (3-p«^y^-6- t e r t 
/U^zii/— /W) , 2, t e r t --f^fV/^^i K 

n:^/^, 2, t e r t -r ^yWN>f Kn^y 

\.\):j^^X^^y/f\)zi^,\^-^\^:^- [3-. (3-t- 

y^yu-5-'y^yV'-4 t: Ko:^V7 3::=iyw) if:^- 
^-h] . 1, 6-^^1^Vi^;i— yu-tr;^ [3- 

(3. t-yf'y^-4-fc KD^->7 3:r:>rU) 

T'Dt'it^-h] , 2. {n-is-^^^JV^ 
ir) -6- (4-tKD:^V-3, ^-^z- t.-^^)V 
T:=iy/) -1, 3, 5- h'JTi^^V. -i^^aiiJ:;^!; 
^/l^-T^h^^^;^ [3~ (3, 5-i/- t -y^/^-4 
-b Kn^v-y^::::./!-) y'n t*;t^- h] , 2, 2 -f- 
[3- (3, 5 -S^- t - >^^yl'- 
4-t Ko:^>-7 3:^yW) ynif:t*-h] . 

3~ (3, S-i^- t-y'^;i--4-h KD:^i/ 

tf;^ (3, 5-^:^- t -y^/l--4-b Kn:^->-t K 
n>-:/'^-r^ K) . 3, t -y^yu-4- t K 

1 , 3 , 5 - h y y f-yu- 2 , 4 , 6 - h i; ;^ 
(3, t -:/^yV-4-fc KD:^i/^>i^yv) 

-o--^:/, tr^ (3, t -y'^/u-4-fc Kn 

(3, t-:/^yv-4-t Kn:^i^^:/e^yix) 

><yvr^u— 2, 4-2, 4-lfy^ [ (li^-^f^yi^ 
^;*') y^y^] o-i5^uy— yK N, N' -fy. [3- 

(3, t -y^yV'-4-l: Knaf-i/yzc^yix) 

y'n t';d-:^yw] t Kyi^>^. h y (2, A-'iy-x.- 
':f^)vy^:=^)}y) yity^yr^Y. 2- (s-y^yi— 
2-fc Kni^vy^i^yu) hyrv'— yK 2- 

[2-t Kp=^i^-'3, s-f;^ (a, a--:^y^y^-< 
>\/}V) yai-yu] -2H-^^^y hyry— yK 2- 

(3, 5--:^- t-y^yw-2-fc Kor^v^yoi— yu) 

-<>yhyry-yK 2- (3- t-y^^yw-s-yf- 

yW-2-t Kn:^E^v'yi«:r^yl/) - 5 -^^ n a^:^^ h y 
ry-zK 2- (3, t-y^yu-2-t: Kd 

^v^y^i-yu) -5-i^nn^>y h y ry— yK 2- 

(3, S--^?- t-r ^y^-2-t Kn:^5^i/:7a:riyl/) 
-<vyhyTy-yK 2- (2' -tKD:^>--5' - 
x.-'^^^f^y — <:/yhyry— yK y^y^ 
-3- [3- t-y'f-yp-s- (2H — ^^^yhyr/ 

— yu-2 — fyw) -4~t Kn^->73i^y^] ::/n i^;^- 

^-h-2Ky^^i/v>ry r^-yu (^^^sj^soo) b 

(om^m. t K n i/ y a: ^yU-< :^ y h y T 

2- (3, t ->^^yw~4-fc Kn:^-^^ 

:/v^yU) -2-n-y^yl--^n>'^ir;:^ (i, 2. 2, 
6, 6-^>-^y5^yV'-4-t'^y i^yl') , 2, 4->^ 

- 1 -:/^y^y3i:=:yw-3, 5~i^- t -:/f'y^-4- 
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[0 19 21 y^^7y^200. 

yy^U-n^ J^yy^SV^ J^yy^SP- 
N. J ^yy^US-^. ^ ^yy^ns-b. J^y 
/^73/^300. /^7y^NS- 

U) . MARK AO-30.MARK AO-40. 
MARK AO-50. MARK AO-60.MAR 
K AO-616.MARK AO-6 3 5. MARK 
AO-6 5 8.MARK AO-80.MARK A 
0-15.MARK AO-18. MARK 3 2 8. 
MARK AO- 3 7 (»±V>-f tvt>rf';bT-;«f;^{t: 
f^S!) . IRGANOX-2 4 5. lRGANOX-2 
59. lRGANOX-565. IRGANOX-10 
10. I RGANOX-1 024. lRGANOX-1 
035. I RGANOX- 1 0 7 6. I RGANOX- 
1081. I RGANOX- 1 0 9 8. I RGANOX 
-1222. I RGANOX-1 3 3 0. I RGANO 
X-1425WL (£il±V^i*i^t0*^✓<;^f>r=^- 
K) > S u m i I i 2 e r GM. S u m i 1 i z e r G 

A- 8 0 (^±v^T^^t>tt^^^:^^^) ^tmyf^x^^^t^ 
[0 19 31 mm^rnvm^^^^k^ntmrnx^x 

K{blSJhS»Ji:3t^^^fiJ*«g^Lr*>«>^5Cf >C3 5 
3. 5^^t*VB7 5 (i^±l^Tttt>0>Jc^/'<;?f-Y^- 

[0 19 4] ge^bESihS'JO^^fflttli. b'::iyl-^fi^(^ 1 

OOSl:aic>^LTO. l--! Ofi:fi:gi5co®HT**>5;i 

< . 5 '&mmx\m^\z.±m^fii < m^mc 
^^^m^mmLxhBi^\ yt^^m\t^m(oh(Dt^^ 
(2 3 5--2 4 2) m\^tdm^ntzm^(Dt(r^ 

[0 19 51 mcm^\t^tifj:\f^7b^K 3t?cS»l<04't? 

p. ^^b'>^234. 5^^l:*>'3 20. ^^\:^>'32 
6. ^5?kfV3 2 7. ^3?lfV3 2 9. ^5^lfV^2 1 3 

h !) r ^/-/i-^^k'g^fe^^^ t'v 1 5 7 7 J: 9 h 
•JTi^^^^. CH IMASSORB8 l^<D<t ^^'cf-O^ 

[0 19 61 *fc. tvy-KT^ v^^b^^t>»*b 



-2, 2, 6, 6-7^ h^^^/^t^-^U-I^^Vfi^^^. 
[{6- (1, 1, 3, 3-x 

r^y-1, 3, 5-hyri^>'-2, 

{ (2. 2. 6, 6-xh7^f->'V-4-tf^yi;=/U) 

^ /) ] . N. N* -h*>^^ (3X^/7^0 tVl-) 
UVv?T^V-2, 4-fcr>^ [N-y^^/l^-N- (l. 
2, 2, 6, 

/] -6-i5^nn-l, 3, 5 - h y T IT 

(2, 2, 6, 6-x h^;^5"y^-4-t:'^y v?y^) 
■fe/^'^r-h, =3yNj5^g^-fcf>^ (2. 2, 6, 6-rh7 

[0 19 71 SD'?i^ST*Sxf^. t*:^6 2 2 LD. ^ 
5ttfV144. CHIMASSORB944 LD. CH 
IMASSORB 1 1 9FL. I r g a f o s 1 6 8. 

(i^±V>-fnt>B:*:^^<:35f>r:¥-K) .MARK LA 
-52. MARK LA-57.MARK LA-6 

2. MARK LA-67.MARK LA-63.M 
ARK LA-68. MARK LA-82.MARK 

LA-8 7. (l^±v^•fi^t>rx;^?r-;^f;^^^:^ 

i4) . f-y— yl^LS- 7 7 0. -y-y— /VLS-7 6 5. 
f-y— /l-LS-2 9 2. /ULS-2 6 2 6. f-/ 

— /WL S- 1 114. 1^y— /VL S- 7 4 4. f"/— 

Ls-4 4 0 (i^±v^-fntH^®i) /c^<ifd5«fy^-et5 
[01981 mz\t.m^mRm^]t t kt ^ >^ 

[0 19 9] 5\^^^^jrit(lx&Lfc^{bE^il:^J^»ffiLr 

3. ^^t':/B7 5 (£l±V>mt>0*^/^:;?f-r=¥- 
M) f^^^^m\.Xh^\^\ 

[0 2001 3t^S»l<^^£fflfi«. trri/i^^fi-S-il: 1 0 
OfiftgPd^y-LTO. l--! oaS^tDSfiarfe-Sr*!: 

;55»*Lv\ 0. \mmu^mx\mm'^^^m<r>^W: 
m^^(om&i:Bt^t{.x. ^^mcfS^cx^mwMm^ 

WMLXi>^^\ Z<DX^fj:WK\^<DmtLX\t^ tzt 

f^^mmmi ^m^mmitm. ^y^>'i^im± 
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[020 1] z<r>Xo^j:ma^(oM:Wmtx. fct^^. 

4^^5^4-6 96 59^. »^5p7-i 08 9 2 8^. 
4#^BS6 3-2 5 4 1 4 9-^, #Peg 6 4 - 2 2904 

[ 0 2 0 2 J ^mm(omt\m^^n. -r^xa^M-^^ 

mtLxmmLxh@i\^\ 2^^m\z.i-^t. 2^^<d 

inm^^hmm^tixi^^^s^^imft^f^mu t^j: 
ntsimm. m^\^x^xn%mi^m^L-<-:^Ht 

Kxmmmir^ztit^x^^. 
«mim» 

u^ni^m. mm - ^-■:fyi^mf&mwmmj:t'(Dm%mm 
urn. ^mm. mmm. ^\tmmL ^m. 

[0 2 0 3] 

h(OX\±fj:\^\ 

[0205] TI2SIJ6«+. ra^pj^i^j^ftj isXXI 

Jl. ^/W<-'^:r,--iyaly^ hi/yy (G P 

c) Sr^v^:fc^JijKy;^^u>^mgffilcJ:i9SffiL^Co 
fcfcX. GPCi3yAti.X^}):^^u>^^m^/i^^% 
JSLTttjO (s h o d e X GPC K-8 0 4;BgSl 

;U(250mL)(C10-'> l^'f't l^St ( 1 5 0 g . 
0. 8 1 4mo I) , :Jt7y ^A- t e r t-y h^^v-K 



(9 1. 3 g. 0. 8 1 4ino 1 ) ^r^OX. OX:xgtW 

CH2=CH- (CHg) 8-C02**K 
(BA-t^>'<y^fi-&-l k g) 

2L<D:ifyy^m^^mmzmm^m^T. ^itm-m 

(8. 39g. 0. 0 58 5mol) . T^h^hVJi^ 
(112mL) <SrSAL. 7 0X:X6 O^mm^.l^fCo 
rtltCT^ y/Ug?:/^/!^ (2 2 4mL. 1. 56mo 
1) . 2. S-v^yo^Ti/fc^V^v^^^yV/ (17.6 
g. 0. 04 8 8mol) ^M^X ^ O^iRWi. 
fto mi^hyr^V (O. 41niL. 1. 95mmo 

y >'^$:tT?^^orsiS^ig©fu?t;&5^ hyr^ V (5. 

66111L. 27. Immol) ^;!JD;i. :^fcR/j:§g^&d> 
P>5 5t»^7i^P>T:^^y/l«:/^>'U (8 9 5mL. 6, 2 

4moi) ^1 4 05^>ei^»tr:^x.fco r^^^y/u^y^/i- 

o^^ffl^^ ?>tc 1 7 o^m^.i:m\nzo ^<omGcm& 
x*>r^v/i^y^/i^(om^mn9 2, 9%xhoito 
m^^m^ h/i^:^>x^^\.xm&r/i-^i-x^mLfc 
w^^^mmrmm\^xm^i'^ztxm&mmm 
111 ^ntco nhtitzm^» [i] (o^^i^^iF- 

*H 2 1 0 0 0 . 1 . l"efcofco 

[0 2 0 6] iiefi-g-f* [1] (0. 35kg). ±15 
r>>xir>gg:*y (8. 8 5g) &U^v^>^/ur-fe 
hT^ K3 5 0mL^;«f7;^SS»ciO;t. ^^#H^T 
7 0t:t»3i^PflABl»a^L;fco S^^SfK<oSS5g5^Sr«ffi 

^fi\cmmr/i^i. m^it^m. =¥h-!7-k7oop 

EL) ^7Ky-^~(C^LT2 Ow t%^X. 100t:'C 

9, T/W'^^/ug^^S^i*: (fi^^ [2] ) Sr#/Co 
'H-NMRSJ^(cJ:i9. 2Ky-7-l^^^bfc!3lc«A 

$nfcr/v>;r:^/^sj^i. 9<a-c$>ofco 

[0 2 0 7] 1 LWffRjCSSJCfi^ft: [2] (3 5 0 

g) , h y P< h^^v^i/y V (15. OmL) . :t/\-h^* 

(3. 6mL) . ^Xl^Om&^(Dl, 1, 
3, 3-r h^P^f^/l^-l, 3-v^ir::^y^->^i^n:^-y->' 

(7)TyL''y^/l-SlC>^LT^/HtT*5 X 1 O"'*^!:^ L 

(fi^(*: [PI] ) ^#fCo ^te>tlfcfi^($:<0|S¥^5> 
^F-fi«:2 6 00 0. 5^^fi5J;ffiJil. 2-C*>o)to fi-g- 

NMR^>*flca:«9^ie)?t^r5. 1. 4f@-Cfcofco 

[0 208] mm\c 1 LM^is^^t-m-^^^ [ 2 ] 

hy^ h=^v/i/7>. h ^/K *5i:u^o 
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m&^<Ol, 1, 3, 3-T hy/i-zi^-l, 3-i^\f 
S*)gfcf^/^*fi'&t^ (S-&«: [P2] ) «r^fCo #b 

tiitM^t^<oSi¥i^i^mtt2 6 0 0 0. 5>^a5>«ri 

1. 2T-fcofCo m^W^l^^^^/c^d^A^ix^c^^ 

[02091 1 L WffRl&^Stwfi'g^ftc [ 2 ] 

yK *5j:U^Otfe^coi, 1, 3, 3-xh7;?'^/^- 

v-y/^S^^tf-yi-^S^ft^ m^i^ [P3] ) ^# 
fc. #bixfcm^f^coS¥*&5>-7-««2 GOOO. 

fc^r^. 1. 4m'Chofz. 

;l^yy7^^\Z.^ CuBr (8. 39g, 0. 0585m 
Ol) ^mh^. ^iS^^f^^^^MI^LfCo r-th:=. 

h!;yU(112mL) ^APx.. /W^^* 7 Ot:-C3 
Oi>Pfl«»LfCo rtliCT^y/l-K>^^/W (2 24m 
L) . 2. 5->^:/n^rv^f^^^v^iii^/l. (2 3. 4 
g, 0. 0650moi). V^)Tz.> (0. 500m 
L. 0. 2 4 4mmol) SrAOXx R^&^rMJ&LfCo 7 
Ot:r*M{gi$L?'<^;65P>. T>:^ y/^^>^^yu (8 9 5m 

L) ^1 5 o^t^\^xmmit^\m~f\.tLo r^');vm^ 

^/l-cOfflT^'t^lC h y T^^/ (2. 5 0mL. 12. 0 
mmo 1 ) Srii;&DL3t<, ^JESWJ&J: 9 3 1 O^^ftiiStC 
1, 7 -:?|-i5'^v^:3i^/ (2 8 8mL. 1. 95mo 
1). hyT^>(4. OmL. 0, 0195mol) 
SrAPx.. 3ltj|^*7 0t:-e2 4 0i>ADlSl«l$LfCo 
m.^m^-^^^:yx*^n\^. ^^r?v^-rioyJ^i:m\^ 
tern. »^5^^j^flE@5fei-5r i:{cj:«9r/i/^:=i;va* 

^m^i^ m^i^ [3] ) ^<#3to m-^fl^ [3] omw- 

^^^fiti 20000. 5>^S4>« « 1 . 3 x?*)o fco 
iiatWf^2L't:/-^://Vy^^^3i{c^ S-g-f^ [3] 
(1. 0kg) . ^S§K;t7yi>A (34. 8g) . 
N, N-^:^y^yw»»T5: K (1 D ^rtti^i^. 
i«T7 0t:-ci 5^^^iajK#Lfco Jlra^MffTT-N, 

LfCo h/l-:Ji^^JC^^/irS«^5^ (KB r:fcJ:U^^*J/^^ 

SK<0li«^Sr«flEe*-r-5r^lcJ:!9fi-&«^ [4] 

[0 2 10] mm^n2L%&yy:^:::^\Z. fi-^flc 
[4] (1kg) . ^^^T/U^ (2 0 0 g. ^^{b^ 
^3-!7— K7 0 0 PE L) . h/\-^> (IL) ^ 

ttiZi^. ^^^^i^T 1 0 0 *t:-e 5 . 5 Nf fpiiraiaffii* l 



3to ^Kr/w^$rMiglcJ:»?B^^LfcS. 5f«(0h/W:x 
vSrjgffie^-fS^^tcJiOfi^ft: [5] 
[0211] 1 LUff^Jt^SlcS-g-ft: [5] (720 
g) . hyp< h=^>>7>' (3 1. 7mL) . 

(8. 1 mL) . *3j:tf0ffie^<Ol. 1, 
3, 3-7^ h^T^^/U- 1, 3->^lf^/U>^v/n=^f->' 

<or/i^^=^/i^m\^MLX'^J\^itV5x 1 0"^ai[<!: L 

(S'&fl^ [P4] ) ^#fCo #6ttfc»^(4c(^S5jii§^> 
i^S«:GPCSl;E (2j?y ;^^u:/^») lcj:») 2 3 00 
0. :»^S5>*l^l. 4Tfco/i. S-g-f^^l^^^Sfc!? 
(C^A^^Xfc^i^Ov-y/uScO^^'H NMR^^«ftC 
J:!?*^^)^^^^^. 1. 7<@r*$>ofco 

[0 2 12] 1 LHJERjC&^SglCfi^ft: [5] . 

:t/WhrKp«^/K *3J:i;^0ffie^Ol, 1, 3, 3- 
T^h^p'^/i— 1, 3-e>tfr^ywi:^i/n:^f-V^<2fcSrtt 
5Z.^fCo tzfzL. hV^ V^^y'yy-^hi^:^ h^^i^^^ 
/l-t KDi/7VcDSAl:ttJl^yVit-e7 0^3 0 ^ L 

(s^f^ [P5] ) ^#fco #btifcm^<^o^¥*&5> 

^fiflGPCSJ^ (jKy>^^UVife^) |;ij;»? 2 3 0 0 
0. 5^^fi^^*»*l. 4T*fooy^Co S^«:i5>^^fcO 
^ A ^ tL^Tc y /^S<^^ ^ ' H N M R 5^^f ic J: 

»9*i6fc^^5. hy ;^ h^>-S;55i. 2<@. v^>« 
v/^^^/l-SO. 5(@-efeofCo 
[0 2 13] I^«jc:i LiSEERJS^SJCfi^ft: [5] . 

ctt/Otffi^Ol, 1, 3, 3-7" h77«5^/^~ 1, 3 

S^dS^t:*::^/^^^^^^ (fi^<^ [P6] ) 

tvycS-^f^co^^i^^^^fitiGPcsj^ (:^^y;^^uv 

iftiL) (CJ:I9 23000. 5>i^fi5>*«:l. 4-Cfco 
fCo S^f*:i5>^^^fc«9lc?fA^ti./c¥*9<^v^y>'^S<^ 
Sc^'H NMR5>#f{cJ:!9 5^a6yci:C5. 1. 7<@T 

(Saig0ij3) llg^^*3<tU^ffi^##<D5 0LS^a 
(C, CuBr (251. 82g. 1. 76mol) ^tt 
iZ.^. Slt^S^f^^^mS^LfCo T-feh:^hyyV (3 
3 6 0mL) S:J!ra;t. 6 8 t:-C2 0^>Ffl8H$L:fco rix 
icr^ yyi-^y^yu (6. 8 0L) . 2. S-v^^d^ 
rv^l^:^Kv^J^^/^ (5 2 6. 7 0 g. 1. 4 6mo 

1). hyr^V(l2. OmL> 0. 0585mo 

I) ^j^DxL. sfS<^§^^Lfco 1 o'xi^ximm^x.fit^ 

y /l^g^yf^/l' (2 6- 8 0 L) ^2 0A^tA^ 
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Dr^> (3 6. OmL. 0. 176mol) Srig*DL 
fe. SI&BB^&J:*) 3 9 75^iS«tCl, 7-:t^^iP::^ 
>'(8 6 4 0mL, 58. 5mol). hVT^^il 
20mL. 0. 585mol) 80t:T-240 
^iBl^imLft^ -eo^hyr^^^ (8 0mL. 0. 3 
90mol) SrigiDU 9 0*0-02 4 05>iDf»«Jt U 

r7U>^^yua*igS^#: (S-g-ftc [6] ) «r#fCo 
[6] (Dl&^^^^^mit2 4 0 0 0. 

1. 21T^ofCo il^Sl^f^ 1 0L-&/<7://l-7 7^3 
IC. S^i^ [6] (3. 0kg). Rg?;t7i; (2 

4. 5g) . N, N-v?p<^/Wftg?T^ K (3L) ^tt 

ii^. mm^mTi 0 ot:-ci o^fflftif^^Lyto fti 

h/l.ai:xr*#3KLfCo h/V^>(C^^7:^@(^5J (KBr 

[7] ^#fCo 

[0 2 15] mm^Hl 0LAig>'7^=i|C. 

[7] (3kg) , W Vtx^/U-^^ h {4 5 0g. a 
mt^Wl. ^3-r7-K5 0 OSH. :^3-y-K7 0 
OSL) . (0. 6L) SrftiZv^. ^^SiltT 

1 3 0 ^-e 5 . 0 f^mMfmi^ Lito W^r)v ^ SrSig 

^ [8] ^#fCo 
[0 2 16] 2 L^lSS^lCfi^fls: [8] (100 0 
g) . by 7« h^^^i/^^- (5 2mL) . 
^/l^(13. 3mh) . :^XXI0K&^<D1, 1, 3, 
3-x h^y^/U-l, 3-v^e:=.yVi;v^D:^rf-^^^t^ 

^&tti^^fco **3. by ^ h^'>ix^>^Srs 

mm^PX-mMLtZo hy h^v^v'^yco^&ffliJl'^fi- 
^n/i/Stc^LX^/uit-ci X 1 o-^^»-cfoo^Co ;bp 
ct!?. v^y/vs^dgif^/v^fi^«^ m^t^ [P7] ) 
{4^y>^^w^^m») jcj:t9 2 8 5 oo. i^^m^^n 

1. 4T'foo/J:o m^^l5>^^;rc»9lc:^A$ttfc¥*& 

5. 2. 5ffl-e*>ofCo 

[0 2 1 71 mm\c2LRjSimm\cm^t^ [s] . 3- 

;^;i^:iuyh:fu}:f/i>'hV^h^i^^yy>. 2. 2' -T 
>^ t*;^ - 2 - p< ^ywp^f - n c:i h y /u^tti^r^. ^JDfRSiS 
^•t-fc^. iS-g-ifecoai^^J^^Sr {*Srt;:cD3-^/i-;&>^h 

(fi^«^ [P8] ) «r#;/to 



^anGPcai^ (zKy^^f-uv^ff) ici:«:)2 8 5 o 

0. ^>^a»*H:l. 4-e*)ofco li^»l^^^^!) 
lc^A^i^)t¥^<o>y/^So^^'H NMR5>Wc: 
<}:9*4e)fc^::5. 2. 8<®T**>ofco 
[0 2 181 l^«lC2LS^S^Slca'&ft: [8] (10 

0 0 g) . v^^ h^>^^/^t Kd>>^ V (4 5m 

L) . h rg^pf ^/U (13. 3inL) . :^<tU^Offi 
e^<Dl, 1, 3, 3-r h7P«^/^-l, 3-i^lf^ 
y^>f>'^^1^Vg(^:^ttJi^fc*„ sfcfc, fi^tf: [P 7] 

(fi-^ft: [P9] ) ^mtzo n<^fifzm^f^(Dmw-^^ 

"T-mnGPCm^ {^V {CJ;»9 2 8 5 0 

0. ^^m^mti. 4-efoofco m^^i^^mc^ 

lc^A*tife¥*lr<^v'y/wSO«€r'H NMRi>*flC 

^^^ibtzt^^. 2. 5<®T-fco7to 

m^m 4 ) 4#§i¥ 1 1-0 8 0 2 4 9 ^'\zmm(Dmi& 

«92JcE«$ixfc*ft{cS<5#. t Kn:^v/3:^/w-2 

2, 2-t:*t-y v^Vi-^fi^i^^cb LT. T^J^y/l^g^-n 
-y^yv^M^ L. M^Mm\c;^ /v^^- 2 - b K 

y/v®?-n-:/^/u (S-^^ [9] ) ^#fco #^n/c 
S'g'i^(7)JSc¥:^5>^fiftGPCaiS 

m lcJ:»9 6lOO. 5>^l:5>*ltl. 3-Cfco:fe:o 
[0 2 19] wtLlC-ryi/T-^— hT'nbVi-hy y 

hy^ h^v-v^y/u^ic^jfeur. hyT^h^vi/ 
yyvssrWi-5tr:=^>'i-*a^» (a^fr [p i o] ) 
#fco a^^^i^^-^-^fc^^ic^A^Hfc^i^t^v^y/i-s 

<^S:^'H NMR3J'«fiCj:<9*i6yS:<!:r6. 3. 3ffl 

(®[3§0y5) m^M#<7)2 5 0 CuB 
r (923. 3g. 6. 44mol) ^tt^^. Sf&gg 

\Hi:^m'^-/^Lfzm. r-ir hy/w (e e 7 1 g) 
**x.. 6 5t:"ei 55>rflffi^$Lfco micr^y/u® 

>^^/W'(22. 0kg) . 2, S-v^^o^Tv^fc'V'^ 
(1931. 2g. 5. 36mol).T-feh 
^hy/P (3000g) . hyr^>^(44. 8mL. 
2 14. 6mmol)$r^x. S^S^^II^^Uj^Co 8 0*0 

xm^^wu^t^h. r^vj^-my"^/^ (8 8. ok 

IC h yr^ :^ (1 7 9. 2mL. 85 9. Smmol) 
^igiDLfCo ?ltjBE#8 0t:T*ft]fKlffi*^m. 1, 7-:t 
iJ'i^v^acy (15. 847kg). hyT^V(67 
2. OmL. 3. 21mol) ^S^IDL. ^?6lc:80t: 

r-1 ^^wsmm^myt^:Lh\^^'o . m.^^ ci 

01 $r^*t-^a£^fl^^ (S'&SlS^^^ [1 
0' ] ) Sr#fCo SlS^g^^ [10'] 
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[10] ) 

[0 2 2 01 ^imt*tf(02 5 0 L(DRf{:.^\zm^t^ 
[10] (100kg). pf5^yvv':^n^:^1^>' (1 0 

0kg) . ^mm (*2kg. mmt^m. =^3-17- 

K5 0 0 SH. ^3-!7-K7 0 0 SL) ^ttj^^. K 

L@{*:4>^»^LTa^#: [11] ^^tfCo 

[02 2 11 SJE^f+1 0 L±y<y:f/i^yy:^=^\z, fi 

-g^*^ [1 1] (3.2 kg). mm:^v^j>^ (7 4. 1 

g) . N, N-v^^f-yl-S^feT^ K (3. 2L) ^ttiZ^ 

g^^JETi oot:-e8^K*nfRi«j^Lfco mm$L 

2] Sr^y^o 

[0 2 2 2] iliSl^f^ 1 0 L-fe/^7yy^7^^=3{c, fi 
[1 2] (3kg) . P^^SM (1 8 00g. m^it 

^K. =^rH — K5 0 0 SH. =3^3— K7 00S 
L) . ^^i/U^ (1. 5L) ^ttiZ^^^f. ^^^^T13 

3] ^#fCo 

[0 2 2 31 2LSiS^SSl-4aii0al'C#^bt^fcS^«c 
[13] (1 30 0g) . v?7« h=^i^^^/l-t Kni^7 
> (58. 5 m L) . b ^/U (17. 3 m 

L) . 4oJ:U^0ffie^C0 1, 1, 3, 3-7^F^7f^/U 
-1. 3-v^K'::ly^i^i^^^^i^>'^fls:$rfi:i^,^fc^o tj: 
*3. e^ttJSEOft^fittfi'&ft:! k gJCMLe^tfti[-C 

30mgo loot:. 3. shiimMm^'^tzm. m.^ 

=^/i^^m^ii^ m^w [PI 1] ) sr#fco #e>ti.fca 
^i^<D^w-^^^m\^GPcm^ (5Ky>^^u>m») 

|CJ:!927000. 1 . 4 -efeo/co fi-^ 

NMR»tFfJCj:!5*ie)fctr5. 1. 8<BT*fcofCo 

ffiV^T. 5i3£0ll3^{^«|c:L-CCuB r (18 8. 0 2 
g. 1. 3107mol).T-&h:=ihy/U(3226 
mh) . yyl/^y^/W (9396mL) . T i!^ ]) /i- 
K^f^yu (1 3 0 6 OmL) . y/U^2-^ h^iX 
31^/1- (9 7 7 8mL) . 2. 5 -i^:/n^ri^f>'K 
i^m^/U (786. 55g). hyr^V(187. 7 
6mL) . 1, 7 ^i^:r.:y (6 4 5 2mL) 

nti.. RfS^^^^tzSLfS^&^i^^ hJi^^>X^9iL. fB 

y (TiJ' yywK>^5^/K y/^K^x^^^K TiS^y/^K 

h:^>>:ii^/l.) : *a^» [1 4] ) 



[0 2 2 41 1 0 Liz^<^:f/uyy::^=i\z, * 

s^«^[i4] (3. Ok g) . (2 4, 

5g) . N, N-v?^^ywR^r^ K (3L) ^ttiZ. 

^ig^iStT 1 0 ot:-c 1 o^Sinifgvffii* L^o Dnia 

/t-s^^^s-g-* {r/i->5r3^/i.^igjKy (T^yyu^>^ 
Ti> y/wg?:n^/K r^vji^^^ h^i^^^/w) 

<Z)*fi^«: : ^fi^i* [15]} «r#feo 
[0 2 2 51 iliSf^f^l 0 L%&yy>^:=^\C^ ^M^i^ 
[15] (3 kg). Kn^/Ui^^ h (4 5 0 g. 
^ft^b^M. =¥3-!7-K500SH. ^3-y-h^7 
OOSL) . ^^i^W^^ (0, 6L) ^ttii^. S^SLj* 

Ti30t:-e5. o^r^Jlmfiffil^Lfco ^Kr/v^SriS 
[16] ^mzo 

[0 2 2 61 2 LRf£;^^l;^*S^f* [16] (100 
0 g) . h^v'^^/Pt Kni/^y (2 9. 8m 
L) . :^/Vh#W^/V (11. 7mL) . *5j:T/0ffi 
e^<^l, 1, 3. 3-r h7;?«^/^- 1, 3-i^tr:^ 

t). v-y/^gm^t:*^/l^^^s^^^ (*s^* [PI 
2] ) ^#fco #^nyc^a^*^(7)i:¥*55>^^ftttGP 

caiJ^ (jKy ;^^U'>^g^») 2 1 50 0. 

^*fll. 3-Cfoo/Co *fi^«^l5>^S:rc!9JC»A$ 
tiyS:¥iS<^v^y/^S<^^Sr'H NMR5>«ftc: J: 9 
fc^r5. 2. 3l@T*fco:rco 
(Kig«y7) K-*«^5>^h=¥v'Sr•»»$^^TV^^S:5|^ 

*&5>^^ftl 2 0 0(^7Ky fUVT/l/^J-yU (rfT|gp"a 
:^3.-2if-/PLB-2 8 5. (C^ y v-T^ 

lSSrfT*v\ h y ^ h^^i^i^y/uSJc^ 

mur. ii^fiii4^>y/i-g^*i-5=EKy^-7^/w*fi^ft: 

(fi^«^ [PI 3] ) 

uv:^^>>K^§^^fi^L. :0'^l:2OOOco>t^$SgT 
y y P f u:/^ y :i—/ut 

L. ggV^Thyin^/ur^ >#*ET. *KSi:^^/W 

S-C. m*(0*Jg;65Ty/wS-e*)5{l:^^Sr#ybo 35fc 

Lr5gffitti>'y/us«r*"r5^y:j^-7^/wisfi'&«c (s 
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^fr [P 1 4] ) Sr#fc, »^&n2 5 0 0. ttSJl 
0. 7Pa • s (2 3*0 "T?*)ofco 

4#M¥3 - 7 2 5 2 7 :^|C|2|g<^);^i£T% Ig-^^JSv-T 
ALi^c^. Hie. h])^ h^v/V7>^^*S$1i:X. 

(a^* [p 1 5] ) <ir#fco sc^^^^mnso o 

0. ttfiflO. 6Pa • s (2 3t:) X^hofc^ 

mmm i o) iS]*jg{C7kKs«r*ri-55>^fi3 o o o 

- 7 2 5 2 7^\cmm,(o:^mx. m-^^mi^r yit^^ 
t^m!^(0^rK:fa \f K4:^lC$-fr"C3Ky 
;i-=^i/2Ky:/nifuv^y>r-/v^L. *S7k»S*cS 

-t-T. ¥^L-C1. 2ia«T<^S8ffite^>y/i-SSrWt-5 
jJ^y^-T^/i'^m'g'^*: (fi^&ft: [PI 6] ) ^^^fc. » 
¥*a^>^»18 000. a-g^^J^l^^^^fcOlC^A^tl 
fc:¥*&<^>'y/^S<o^^'H NMR5>ffi^(cJ: «9*ae)fc 

0. 9<BT-feoyho 
(K^^J 1 1 ) i^^dS8(C7K^S^W-r ^^^S: 3 0 0 0 
(^3KyynfU>'i/y =i-/wS:M*&^pj^LT. 1t§i¥3 

- 7 2 5 2 7^(cis«(D*ftT. ^^^mi^T:yitmm 

{bry/w^SJS^-tir-C^^fnS^^SAL/c^. ^ 

-frr. 5>^^5Si;i^ii^i/y/i-g<Sr#i--2)>Ky:n-x/u 
^M^f*: (a^{^ [p 1 7] ) w^i^^^m^t 

1 6 0 0 0. fi'&fls: 1 ^ \Z,mX^Mz^^<D^y 
y/l-S(^^^'HNMR^>WlCj:«9*i?)fetC'?). 1. 

1-p 1 2] 10 osi5«cp®K»;c;/wv^i>A (aasnc 

CR : ^?S'^;\^i^^J>.m) 1 5 0g|5. SW^®?;t?yu^/^ 

mm 1 oa. Kigali 7- 1 o-T?#p,tL/cfi^(^ [PI 



a. ^{LBS^^FJ {•y-y-/^LS-7 6 5 (HALS) : 
H*S. iri^2 1 3 : • J^'^i/'V^^X-f • 
^/^^:<m) ^la^-SE^L. Mlc3*-<-r>' hn-/uSr 

^^aiCTg!{b^-^. MlC^co^S^fk^^^^SlCTlil^^ 

Ot:x8 0%cD#S^TI-iaFBmttLyc:^. mt^(0 
:/y-K<^W«T*li. 0«::2^>fv^^:/y-K2&5;^^bn/i:v^ 

(~f>it>*>s»/i«sg) xnmmt^:t^ jux-< 

(^^mi) mmmix'Sbtitim^i^ [P3] ic^ 
mmMi-'i6x^mmtLxmmLtcm^i^ cp 

1 3- PI 6] 6Dftf?tC7^/PK-2-3i^/W^^i^yU 

(it$5e0ij2) mmm2x'i%hh.fzm^w [P6] tc^ 

L. ^iiS*3Jl-l LT^ffiLfcm^f^ [P 

1 3-Pl 6] (^n^tC^tJ^yv^-^yxi^ywSr^V^fc 
^J.^\^%mm 1-16 <^l^^o;^^r*?l{t:^<^f^SS t> 

(Itg^^iJS) Mig«?y3T-#?>nycfi^(* [P9] 
L. -m.m 1-16 -eWaiiSJ<t L-C^^ Lfcfi^*^ [P 
13'-P16] $rfflv^/^3&^ofc£JL^W:»iifi0lll-'l 6i: 

a^{b3S'J<olSJ!inaS:^«-S*$rSi(-^L.fCo g^Sr^ 
1 ic^LfCo 
[0 2 2 7] 
[^11 
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o 




P7 


PIS 


Cat.B 
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P8 
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Cat.A 
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P9 


PIS 


Cat.A 
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PIO 


PIS 


Cal.A 
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o 




PIl 


P14 


Cat.A 


C 


G 
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o 




Fll 


P15 


Cat.A 


D 


F 
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o 




Pll 


P16 


Cal.A 


D 


F 
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o 




P12 


P16 


Cat.A 


c 


G 
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o 




P3 


DQP 


Cat.A 
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F 




o 






P6 


DIDP 


Cal.A 








o 






P9 




ai.B 








X 


o 



O'^mm : PI2-P15. DOP(/ : 

: Cat. A-U-220(/ / f;^®•/ 7tWt Ft^K 2 
a). Cat.B•••Wf/l««/7!>9y^7;>^38B/m) 

©^^mtmmrnw : c-mm. D-s^Et*. E-1,2 

mmmi 7-1 s) »[3t«aj5-e#e>nytfi^«c tp 1 

1] 1 oommwmm:^/i^iy^M. (etfenccR : e 



(^-r-<-^ R- 8 2 0 (/u^/i^M) : ismmmm) i 

ogp. [P 1 5:^^e>mc:p 1 4] (D-^MMe OU. 

^>(blS±S»J (i^>'->'^LS-7 6 5 (HALS) : = * 
ii. ^:?cfc*>2 1 3 : • • 

ii'&Lfeg. i/y J-/\^^\t^m (A-l 1 2 0. A 

-17 1: f5int>0:*:^^;^-K) #l^fB<b^^bj^^ 
(U~ 2 2 0 (v^y^^/V^v^Tir^^/ur-lr h-:^" h) : 

^^^^m<£:^2{C^LrCo 
[0 2 2 8] 
[S2l 





9«#: 


(D 


Ili^CPas) 






Irpa 


2pQ] 


lOrisi 


l^igi^i 7 


PI] 


PM 


2500 


1470 


480 


o 


o 


l^^l 8 


Pll 


PIS 


2660 


1550 


510 


o 


o 



Kit^i i-e#^nfc [p 1 7] soas^^'&Lfci 0 

OlfBI-^U Wtm9Xmhflfz [P 1 5] 4 0^5^. 

^ R - 8 2 0 : ^SS^SS!) 10 3. 

yttft#?PJ (7^-< ^^/-^n V 6 5 0 omy^imm) 2 3. 
^^bKih^J (•y-y-^/l'L S- 7 6 5 (HALS) : 
fi, 2 1 3 : • ^^^iy^/Uy" ^ - iJjU 



(A- 1 1 2 0. A 

-17 1 :i^ivhB:^^:=-^-m) ^lutmitmm 

(U - 2 2 0 (v^Xf^/i-^i^r-fe^y^r-fe h-f h) : 

Lfco 't(Dmit^^(^^mmm i - 1 s t i^«t::» 2 

iDSfti^Sr^iaiCT 1 iiBJ^ELyh^cOfilft^cOlfetttt 

Ti:: 1 iiP^WM Lfc«. ffiftifertT^^ffi^ffiSraffl Lfco 

^«^^3lC/i^L;rc, 

(iiig0ij2o) m^m4xnhtitc [pio] 503^: 
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il IX-mhfitc [PI 7] SOS^SrS'&Lfcl 0 

^R-8 2 0 (yWf^/U-M) 101$. 
yttW-^^J (7"><;^/^-o V6 5 0 offl*{b^) 2Se. 
^im±M l-^y—Z^LS-l 6 5 (HALS) : 
a, trv2 1 3 : f'y< ' Ts^-y^fVr^ • ^%^f\^ 

ii'&Lfcm. (A-1 1 2 0. A 

-17 1 :(pFtu1>0*^:=^*-K) ^\%bmmiWk 
(U-2 2 0 (v^r/^/V-^v^T-fer^/l-r-t h-^- h) : 

(glliS^2l) Saig^j6T^#^tiyb [PI 2] 7 0SB^ 
SJig^^l l-C^ibttfc [P 1 7] 3 O^^^E-g-L/cl 0 
OaiC*fL. SS[tg0i|9-C#f^tt^ [PI 5] 4 0fifP^. 
PW^S?;<?/l-i>'^^A (SSfeSCCR : 
m I5 0a. fi»^K;i7/wv'r:>iN yi5^;^2 5 
A : 2 OSS. Kfb^^v (iJ^^-^- 

^R-8 2 0 {)V=f-;vm .^WM^W) 10]^. 
yl4f+^^i (t^^ 6 5 0 Offi;^{l:^$!^) 2 

*{bK±?PJ (f->'-/^LS- 7 6 5 (HALS) : 
®, ^^K'>'2 1 3 : J5^^->-t/Vr-< • 

XK) ^ISP'^^JIJPL. T^y^^y-^^i^-lcT^^^ 
ii-g-Lfc^, iX^y-yl^-^^fL'&i^ (A-l 1 2 0. A 



-17 1 :<6rntp*^=;&'-«) «-mi:e!ft«jesE 

(U - 2 2 0 (v^y^/u«t?r-fe^/wr-fe h:^- h) : 

Lfco ^(r>mmmm^%m\ i - 1 s ^ 2 

IrWtfL/Co *yb^(D?Sgft^Sr3 0t:x8 0%(O#fflS 

ie*$r^3{c^Lfc« 

(lli£«2 2) S5g«^6-C^#e>tlfc: [P 1 2] 1 O^t 
SJi^Wl ir*#e>ttfc [P 1 7] 3 0a^^l^Ufcl0 

ospic^L. iSjg^si o-e^§e>tiyh [PI 6] 7oa 

AM) mm^^:^y^i^^-^ {i-Jy^:^2b 

^ R - 8 2 0 (yWf^ywS) : ^igS^iS) 1 OSB. 

y\^n^m (y'^:^y<n>e5oom:^it^m) 2%. 

^it^±M (1^y-y'^LS-7 6 5 (HALS) : 

^5?lf>'2 1 3 : ^y<' 7.^i^\;V'r^ • ^^^^^ 

lE-g^Lfc^. iyy J-fV^^it'^^ (A-l 12 0. A 
-17 1: B:^=i.z^l3-m ^ 1 SP<>:mttjS 

(u - 2 2 0 (i/zff-;v^i?r±^jvr't v-r—Y) 
BMit^m) 2n^-^\cmMLx. mt^m^^^i^m 
Lfco t(Dmit\m^^i:mmm i ~ 1 8 ^ 2 

^rMLfCo *fc^coS!fl:i^^3 0t:x 8 0%co#a^ 

T{;:iiira#aLfc^. mtm(D^mikmi:mm\^tzo 

[0 2 2 91 
[^3] 
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PI7 


P15 


P16 


^11919 


so 
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40 
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0 




50 




50 




70 
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nmm2 1 




70 


30 


40 






0 






60 


40 




60 
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0 



t¥i^Lxi. 2muT(omm\^'^v/i^m^^'t^^') 

[0 2 3 01 



m/y-K :&»-0>A>x - :f A(V W) 
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